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PREFACE. 



The mode in which instruction has hitherto been 
conveyed, on the peculiar subjects of the present 
work, has chiefly been by small books, in question 
and answer, denominated catechisms. Butsuch^ 
however respectable in themselves, or however 
advantageous for children, are wholly insufficfent 
for persons who are in search of extended know- 
ledge, and desirous of furnishing their minds with 
useful information. 

On these subjects there has hot hitherto been 
published any work in which they are collectively 
to be found ; nor could a knowledge of them be 
obtained but by the consultation of many and ex- 
pensive writings. That they are generally im- 
portant to be known will not probably be denied. 

It has consequently been the object of the author 
to compress all the interesting information that 
could be obtained respecting them, within as nar- 
row a compass, and at the same time to render 
this information as entertaining, and as devoid of 
technical words and phrases, as possible. 

The scheme of the work will, it is hoped, be 
found sufficiently simple. The passage in smaller 
characters at the head of each articlci is in general 
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IV PREFACE. 

SO arranged as to reply to the questions^ *^ What 
is? " What are?" or " How do you know?** 
For instance: '< What is flint ?" (See vol. L p, 5S.) 
The answer will be found thus : ^ Flint is a pecu- 
liarly hard and compact kind of stone, generally of 
smoke-grey colour, passing into greyish white, 
reddish, or brown. It is nearly thrice as heavy as 
water^ and, when broken, will split in every direc* 
tion, into pieces which have a smooth surface/' 
The author is aware that, in many instances, the 
definitions are defective : but this has, in general^ 
arisen frongi a necessity of rendering them short, 
and at the same time of using such terms as would 
be likely to convey information to the minds of 
persons who have had no previous knowledge of 
the systems of natural history. 

After the definition, a further illustration some- 
times follows ; and, in the large characters will be 
found a brief detail of the history and uses of the 
object described. The articles are numbered, for 
the greater convenience both of reference and ex- 
planation, but particularly the latter. Thus, un- 
der the explanation of Cabbon, it is stated that 
«* in combination with oxygen (21) it forms car- 
bonic acid (26), and that it is the chief component 
part of pit-coal (217), petroleum (213), and other 
bituminous substances." By a reference to the 
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PREFACB. V 

numbers inserted, each of the words, against 
which they stand, will be explained ; whilst at least 
three of them would otherwise have been incompre- 
hensible by the generality of unscientific readers. 

It must be remarked that the reader will not 
here find an account of every production of na- 
ture, which is employed for the use of man, nor 
even all the uses of such objects as are described. 
The most important of the productions, and the 
principal of the uses, are all that he trusts ean 
reasonably be required in a work of the present 
extent. On this ground it is that a great number 
of animals, which are in request only for food, 
have been wholly omitted. 

The figures that are inserted have been drawn 
upon as small and economical a scale as was com- 
patible with a sufiiciently accurate representation 
of the objects to which they relate. If the reader 
be desirous of reference to further illustration, he 
will derive much satisfaction from the invaluable 
figures of Mr. Sowerby in his British and Exotic 
Mineralogy, and English Botany, and Woodville*s 
Medical Botany; as well as from those in Dr. 
Shaw's General Zoology, and Bewick's Histories 
of Quadrupeds and British birds. There are also 
many figures of useful animals in the author's own 
work, entitled *^ Memoirs of British Quadrupeds." 



ADVERTISEMENT 

TO THE 

THIRD EDITiON. 



Since this work was first printed^ the author lias 
made in it considerable improvements. The first 
volume^ particul-arly , contains many additional ar-^ 
tlcleSf and more than half of it has been re-written. 
'the plates also have been re-engraved. For the plate 
of the mountains a new drawing has been made, 
that the scale might be exteridedj and many pdritai" 
lars might be introduced which before were omitted. 
For the plates of vegetables every drawing has been 
corrected ; and, in place 6f such figures as were most 
defective, new ones have been inserted, 

<HiwIOtte-street, Blqon&Bbnry, 
London, 1st March, ISSl. 
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EXPLANATION OF THE PLATES 

OF THE 

FIRST VOLUME. 



FRONTISPIBCB. . 

This is explained ia pages ^S6, 237. 
PLATE I. 

Fig. ' MINERAL DEPOSITS. 

1. Horizootal beds or strata, 
a. Veins or d^kes. 

2. Bending strata. 

3. Minerals in detached masses. 

4. Disjoined <trata. 
h, A faiilt. 

PLATE II, 

CRYSTALS, &C. 

5. OctobedroD. 

6. Rough diamond. 

7. Profile of a brilliant-cut stone. i 

8. Profile of a rose-cut stone. 

9. Plane of a table-cut stone. 

10. Plane and profile of the Pitt diamond. 

11. Dodecahedron. 

12. Rough garnet. 

13. Six-sided pyramids, joined base to base. 

14. Regular four-sided prism. 

15. Six-sided prism. 

16. Cube. 

17. Four-sided pyramid having a rhomb for its base. 



1 



▼iii SZPLANATIOK OV THIB PLATB8. 

PLATE III. 

SECTION OF ROCKS. 

I. Primitive Rocks. 

Fig. 

1. Granite. 

2. Gneiss* 

3. Mica-slate. 

4. Ciajr-mate. 

a. Ume-stone. 

b. Quartz. 

5. Primitive lime-stone. 

II. Secondary Rocks, 
1. Transition Rocks. 

6. Grey-wacka. 

7. Transition lime-stone. 

2. FloetzRocks. 

8. Old red sand-stone. 

9. Alternating strata of lime-stone and sand-stone. 

III. Alluvial Deposits. 
10. Allanal strata of claj^ gravel, &c. &c. 



The BINDER is desired to insert all the Plates^ except 
the Frontispieces^ immediateiy after the Explanations 
in the respective Volumes. 
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MINERALS, 



. INTROnuCTION. 

. 1. Minerals are natural bodies destitute of 
organization and life ; and Mineralogy is that branch 
I of natural science which treats of the properties and 
relations Of such biddies. . 

MINERAL DEPOSITS, 

I ^. If we penetrate beneath the surface of the earth, we, 

observe there a very remarkable arrangement. Instead of 
I a generally uniform appearance, as we see on the sur- 
■ face, WB pass threugh divers substances, as clay, gravel, 
! sandy and numerous other?, deposited in beds or strata 
i of various thickness, from a few inches to a great many 
' feet (PI. I. Fig. 1). These lie, for the most part, nearty 
horizontal : but in some instances, particularly in niouok- 
tamous countries, they take different degress of inclina- 
* tion ; and, in places where the country, consjsti^ df 
gently sloping hills and vales, the beds have a waving 
or bendmg form (Fig. 2). The strata of whiph the 
earth is composed) as deep as the curiosity or the ne« 

VOL. I. B 



2 INTRODUCTION. 

cessities of mankind have induced them to explore, 
aatisfactorily demonstrate the wisdom which has been 
displayed in the arrangement of materials requisite for 
the use of men and animals. 

The first layer is frequently a rich, black mould, 
formed almost wholly of animal and vegetable remains. 
This yields sustenance to the vegetable productions ; 
and thereby becomes the actual, though not the imme- 
diate, support of the whole animal creation. — Beneath 
this is oflen found a thick bed of clay, that furnishes to 
man a substance of which to make bricks, tiles, various 
kinds of pottery, and innumerable other articles for the 
comfort of social life.— Next are deposited vast beds of 
pavel, that are of use in numerous points of view. — 
Underneath this are the infinitely varying strata of sand- 
stone, limestone, &c, which not only serve for the con- 
struction of buildings, and for other important purposes, 
but also frequently surround mines which contain the 
valuable metals. — Beneath a slaty stratum are usually 
discovered those immense beds of coal so requisite for 
the comfort, and, in some situations, even for the exist- 
ence of man. 

These strata, it is true, are not always found together, 
nor are they always discovered in the same order ; but 
the statement will suffice to show the general nature of 
their arrangement. 

3. Minerals are sometimes observed in detached 
masses of various size, and situated at various depths in 
the earth (Fig. 3). 

4. They are also found in a kind of natural clefts 
which cross the regular mineral beds or strata in differ- 
ent directions (Fig. 1, a, Fig. 4, b). When these 
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coQtaIn metallic ores, they are styled veins ; but when 
they contain only stony or earthy matters, the miners 
oall them dykes. They vary much both in magnitude 
and length. Six thousand feet are considered an un- 
usual length for veins, though, in some instances, veins 
have been traced upwards of four miles. Few veins 
extend more than 1200 feet below the surface of the 
mountains in which they are situated. They are 
usually much inclined; but they sometimes descend 
in a direction parallel with the beds of rock in which 
they occur. 

5. At the places where dykes or veins pass through 
the earth they occasionally disjoint the strata in a very 
singular manner (Fig. 4). Some of the coal strata, 
for instance, are thrown down or raised on one side of 
a dyke upwards of a hundred yards ; and the miner, 
after penetrating through this dyke, instead of finding 
the same coal again, meets, on the opposite side, with 
beds of stone or clay. Hence he is frequently at a loss 
how to proceed in searching for the coal of which he 
is in pursuit ; and hence it is that to such dykes the 
peculiar name oi faults has sometimes been given. 

6. In England the metallic ores are generally found 
in veins, that form a considerable angle with, the re- 
gular strata. This in Cornwall is uniformly the case. 
And it is remarkable, concerning the veins of tin and 
copper of that county, that they run in a direction 
nearly east and west; whilst the dykes, or veins of 
other substances, run for the most part north and south. 

7. The thickness of veins, and the quantity and 
quality of the ores they contain, differ in every mine. 
Some ar^ only a few inches wide, whilst others extend 
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4 IHTRODXTCTIOir. 

to the width of several fbet« The vein at Dalcoodi 
mine, in ComwaU, varies from two or three to forty feet 
and upwards ; and, in some parts, it contracts so as to 
be little more than six inches across. 

8. In Cornwall the first traces of tin and copper are 
usually found at the surface of the ground, and thence to 
the depth of 80 or 100 feet beneath ; and it is said that 
no miner has ever yet seen the bottom of a vein, although 
several have been w];pught to the depth of more than 
1000 feet. The veins of these metals have, in some in- 
stances, been worked to the length of three or four miles. 

9. It is frequently observed that metallic veins are 
separated, from the substances they intersect, by a thin 
Wall, or lining, of minerals difierent from these sub- 
stances, and also by a layer of clay on each side of the 
vein. It is also remarked that the same substance which 
forms the outer coat of the vein is often intermixed 
with tlie ore, or forms layers alternately with it. This 
has usually the denomination of matrix or gangue. 

10. There are few mines of any considerable depth 
that would not be flooded with xmter from internal 
springs were not means adopted for drawing ofi^ this 
fluid. The steam engines that are employed for this 
purpose in some of the Cornish mines are so powerful 
as to discharge incessantly, both by night and day, a 
quantity of water equal to at least 1000 gallons, or 
near twenty hogsheads, every minute. 

SYSTEMATIC ARRANGEMENT OF 
MINERALS. 

11. To a superficial observer, perhaps nothing would 
appear more easy than to describe a mkeral. This, 
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iMHTO v ei , is bj no «e«is lbs ease. The seme gcaersi 

appearance sometimes prevails in substances that are 
Tery different from each other ; and the same stone, 
in its different . states, is often extremely varied in its 
appearance. To these difficulties it must be added, 
that the combinations of mineral substances are multi- 
plied to a great extent. A little application, however, 
particularly if the student be possessed of a collection 
of arranged and named specimehs, which he will have 
no difficulty in procuring at a reasbnaUe price, will 
enable him to overcome idl the obstacles that otherwise 
might impede his progress in beginning to aequire a 
knowledge of this interesting science.* 

12. The most mmple and natural division of minerals 
is into four classes, of, 1. Stones ; 2. Salts ; 3. Com- 
bustibles; and« 4. Metals ; and the following table, 
which has chiefly been arranged from the system of 
Warner, the well-known German mineralogist, will 
exhibit a tolerably correct outline of the classification 
of these substances^ To reduce the whole within the 
compass of a single page, many of the families, hew- 
ever, have nJecessarily been omitted* 

* Such coUectioos ar* supplied by Mr. Afawe, No. 14S, 
Strand, London, Hin tcrmi, for collections containing from 100 
to 200 spccimeiM, are 5 guineas | from 200 to SOO upeciuiens, 
10 guineas; and from 300 to 400 specimens, 15 guineas. 
For collections cootaining from 350 to 400 specimens, more 
select, and comprising a better luiie of precious stones, he 
charges from SO to 30 guineas; and for larger collections, from 
50 to 100 guinea?. At the particular request nf the author, Mr. 
Mawe has arranged a few collections of minerals, and oumbered 
them in such BiaiMier m to correspond wilh, and illustrate the 
present volume* 
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"1. STONES i 



«9' 



I. KiRTBT. < 



PmNCIPAL SrBCIBff. 

rDiunond. . . Diamond, 
Ziioon. .... Jargo0n, 

(Oriental iapphire. 
Oriental ruly. 
Emery, 

Garnet Precious Oarnet. 

rCryttoL 

(Clay Pure clay. 
Clay slate. . . Roofing tlate. 
Mica Motcory Glaa»* 
Soapstone . . VulUr*i earth. 
Talc f^'*- 

C i.imentone, 

rUm \ ^^'*P^^ ^ «'«*• 

I j Ftuor $par, 

\ l^Alabaater, 

1 Barytes. 

Cstrontian. 

{Alumine . . . Alumt, 
Magnesia. . . Eptom Salt. 
Soda fSJJiT"*"*' 
Potash Nitre, 
Ammonia. . . Sat-ammaniac* 
Sulphiir. . . . Sulphur, 
CNaphtha, 



II. SAUHX. 



III. COMBUSTIBLES 



ri. MaiAeABiB 



^I V. METALS, i 



Ln. BttlTTLB < 



Bitumen. . •< CoaL 

l^Jet, 

Graphite . . . Btach-lead, 
Resin. . . . .-. Amber, 
'Platina .... Piatina. 

Gold Gold, 

Mercury . . . Mercury^ 

Silver Siletr, 

Copper Copper, 

Iron Iron, 

Tin Tin, 

Lead Lead. 

Nickel Niekel. 

Zixui, ..... Zimc, 
^\rsenic .... Araenie, 
Bismuth . . . Bismuth, 
Cobalt. .... Cobalt. 
Manganese. . Jfanfanese. 
&c4ke. 



SYSTEMATIC ARRANOBMSyT 09 MINEHAL8. 7 

13* To complete a general view of the dMsrent pro- 
ductions of the mineral kingdom, it is requisite to sub- 
join a tabular arrangement of the various kinds of rocki. 
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' 1. Gianite. 








S. GneiM. 








8. Mica slate. 








4. Clay state. 








5. PrimitiTelimcftoM. 








6. Primitive tiap. 




fl. PRIMITIVE . . . . 


>..•*.«•*•.• * 


7. Serpentine. 

8. Porphyry. 
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9. Sienite. 








10. Topasroek. 








11. Quarteroek. 

12. Primitive flinty slate. 
IJ. Primitive gypmim. 
14. White stone. 
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^ 1. Transition limestone. 






fl. TRAMnnOM 

mocu. 


2. Transition trap. 
I. Greywacke. 
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4. Transition flinty ilate. 








[ 5. Trandtion gypsum. 
* 1. Old red sandstone. 










II. SECONDARY. * 




2. Floeti limestone. 
8. Floete gypsum* 
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4. Second, or variegated sand- 
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stone. 
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5. Second floete gypsum* 
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6. Shell limestone. 






ROCKS. 










8. Rock salt. 


* 






9. Chalk. 

10. FloeUtrap. 

11. CoaL 














r 1. Peat. 








2. Sand and gravel. 




III. ALLUVIAL. . . 


•....••••.•.< 


8. Loam. 

4. Bog iron ore. 
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5. Calcareous tufa« 4kc. 
' 1. Burnt clay. 












'l. PVEbDO TOL- 
CAMIC KOCU. ' 


2. Porcelain Jasper. 
8. Earth slag. 






4. Columnar clay ironstone. 




.IV. VOLCANIC. ^ 




5. Polbhing slate. 
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D ivnomrcnoir* 

14*. ¥ot Ike purpose of afcertaining the names and 

charaetert of minerals, attention must be paid to their 

Jomif iurfucey lustre^Jracture^ or the appearance of their 

internal surface when broken ; structure^ transparence^ 
streaky or the mark left when scratched by any hard 
body ; stain^ or trace left when rubbed upon paper 
cohesion^ whether solid, friable, or fluid: hardness^ or the 
resistance which they oppose when scratched; tenacity ^ 
or the resistance which they oppose to the stroke of a 
hammer \Jlex^UUyy or their property of bending without 
breaking ;^d/, or the sensation communicated by their 
surfaces when handled ; nineU^ taste, adherence to the 
tongue^ sound, specific gravity^ or weight in comparison 
wil^ that of water ; colour, and electricity. 

15. To ascertain the chemical properties of minerals, 
one of the most important instruments is the blow-pipe. 
This is a tube which terminates in a cavity as fine as a 
small wire, and through which the air is forced, and 
made to play upon the flame of a candle. The flame is 
thus concentrated, and directed against small particles of 
the mineral to be examined, which is placed upon a bit of 
charcoal in a spoon of platina or silver. The air is forced 
into the blow-pipe by the mouth of the person using it, 
or by bellows attached to it for that purpose. Under 
this operation we have an opportunity of tryirg the ac* 
tion ofother bodies upon minerals at a very high tempera- 
ture; and the properties which these experiments bring' 
into view enable us, in many cases, to ascertain, not only 
the nature, but even the component parts, of minerals. 

SIMPLE MINERAL SUBSTANCES. 

16. As a necessary introduction to the study of mi- 
neralsj it is requisite to describe, in a brief manner, such 
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simple substance^ ag fomi their constituent parts. Few 
of these* it is true, are to be found ina separate, uacom- 
bined state ; yet that they do exist, and thai they are 
to be obtained from the minerals with which they ace 
unitedi we have the proof of every day's experience* 

UNCONFINABLE FLUIDS. 

!?• There are some kinds of unconfinable fluids, the 
existence even of which is only naanifested by their 
contact with other bodies, or becoaiing separated frooi 
them. They are of a nature too subtUe to be collected 
or confined in our vessels for the purpose of exaniina* 
tion, and the investigation of their properties has con- 
sequently been attended with peculiar difficulty. Those 
At present known are ealoric, lights ekdripit^, and fMfg^ 
n^ism ; but of these the first only is inHuediately con« 
nected with the subjects of our present investigation. 

18. Caloric, — Every one is acquainted witb th.e dif- 
ferent sensations of heat and cold. That xnaiter which 
produces on our bodies the sensation of heat has tt^ 
Bame of Caloric ^ heat being only an effect, of whjdi 
caloric is the cause. This is extended in a greater or 
less degree through the whole extent of spaoe^ ^u^d 
penetrates into the interior of even the naost solid 
bodies: in so*doing it expands the particles o£ whiph 
they are composed, augments their bulk, and dimi« 
nishes their solidity. The «m is the principal fountain 
from which th^ earth is supplied with this fluid ; and it 
passes thence to us at the rate of 12,000,000 of xniles 
per minute* The defect of caloric ij|;i any substaAce 
occasions the sensation called cold^ 

Were the world deprived of<;aloric» every ajpecies of 
o];gan]«sed J>eing Woii,Id, frooi that miMnent> cease ^o 
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10 INTRODUCTION. 

exist. It ii the cause of all fluidity: to it every pro- 
duction of the earth has been most essentially indebted, 
even for its form and structure ; and in no respect do 
the power and goodness of the Almighty appear more 
conspicuous than in the creation, dispersion, and con- 
tinuance, of this most subtile and astonishing fluid. 

19. All the various substances with which we are 
acquainted must be considered either as solid or fluid. 
Every substance is defined to be a solid in which the 
parts are so united or connected that it requires an 
external force to separate them. AJluid, on the con- 
trary, is a body the parts of which are so loosely con- 
nected that they not only yield easily to any force im- 
pressed upon them, but also move freely amongst each 
other; and every fluid is a combination of caloric with 
some other substance. 

20. Fluids are of two kinds: one of these, called 
liquids, have, when at rest, a smooth and distinct sur- 
face, and are distinguishable both by the sight and 
tbuch; the other, denominated gas, or gaseous Jlidds, 
have the appearance of airi and are not perceptible 
either to the sight or touch, except under certain cir- 
cumstances. The latter are principally oxygen (21), 
azote or nitrogen, and hydrogen (4<5). We shall at 
present have occasion to speak only of the first. 

GASEOUS FLUIDS. * 

21. Oxygen^ like caloric, is a fluid never found in 
an uncombined state. It forms one of the component 
parts of the air that we breathe, and of the water we 
drink ; but it approaches nearest to a state of purity in 
combination with caloric (18), when it has the name of 
oxygen gas, 1% W9» formerly called vital air, because 
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BO breathing animal can live for a moment in any air 
or gas which has not in it a mixture of oxygen ; every 
kind of combustible bums with great splendour in it» 
and without it ceases to bum. It unites with a great 
number of substances, and changes both their appear^ 
ance and properties in a very remarkable manner. Of 
the metals it entirely destroys the metallic lustre/ and 
gives them an earthy form and texture. Substances in 
this state have the name o£ oxides. 

Lead, for instance, combined with oxygen becomes 
the well-known red and heavy substance used by 
painters, under the name of minium or red lead (2S9)« 
This, if deprived of its oxygen, loses its red colour, 
and returns to its former metallic state. Some of the 
metals are oxidized by merely being exposed to mois* 
ture. Thus the rust which is so readily contracted by 
iron is an oxide of that metal, produced by its attract- 
ing oxygen from the air or from water* 

ACIDS. 

22. It is one of the most remarkable properties of 
oxygen to impart to most of those bodies called adds 
their peculiar character of acidity. Oxygen does not 
itself possess the properties of an acid, nor is it an es- 
sential ingredient in all acids, though it is the acidifying 
principle in the greater number of them. 

23. Acid is a word originally synonymous with 
sour. It has, however, been gradually extended in 
its signification, and now comprehends all sub- 
stances possessed of the properties of exciting upon 
the tongue the sensation called sour ; of changing, the 
blue colours of vegetables to red ; of uniting with water 
in almost any proportion ; of combining with alkalies 
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^42)» iMUffic ondes, and eardia, and of fertaiag 'with 
them certain compoundB called saks, 

f4. Sulphuric Acid^ or Spirit. rf Vitriol^ as it is com* 
'teooly called, is a liquid-of a sooiewhatoily consiatencey 
iiraiiaparmit and colourless as water, formed by a cooa- 
Unation of oxygeo (21) with sulphur (i6). Like other 
acids, it never occurs ia nature in a pure state^ for it 
can no sooner be formed than it unites with earths (SI), 
alkalies (42), or metals, and forms, with ih^m, several 
well-known salts, which have the name of ndphats. 
Thus alabaster (192) and Epsom ^alts (199) are re- 
spectiTcly formed by an union of sulphuric acid with 
lime and magfnesiat and are denominated by chemists 
sulphat of lime and sulphat of magnesia* In like itaan- 
ner, blue vitriol ^209) is sulphat of copper ; green 
vitriol ^908), sulphat of iron ; and white vitriol (21(^, 
sulphat of (^nc. 

25. Phosphoric Add is produced by a combination of 
oxygen (21) with phosphorus (47); and, when obtained 
in a state of purity, is not a fluid, but a white and flaky 
substance. This acid, when combined with mineral 
productions, forms those salts which have the name of 
phosphttts. It is very soluble in water; and, in dissolving, 
makes a hissing noise, similar to that produced by 
plunging hot iron into water. 

26. Carbonic Acid is a compound of oxygen (21) and 
carbon, or pure charcoal (48) t and in a state of gas (20) 
it forms a constituent part of the atmospheric air. it is 
also emitted in great abundance from wine, beer, and 
other liquors in a state of fermentation, and is some- 
times foundin thelowest parts of mines, where it is known 
to the miners by the name o^cho/ce damp, from tlie cir- 
cnmstance of its immediately «Ktingui$hlfig fltmiie, atid 
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suffi>Gating all animals that are immersed in it. This gas, 
which was formerly called by chemists j/?xe^ air^ is 
about twice the weight of common air. In combination 
with lime it forms chalky marble, and limestone ; and it 
constitutes part of several other mineral substaaces, 
which are thence denominated carbonats, 

27* Fluoric Acid is a gas of very singular nature, 
which is held in combination with lime, in the Derby- 
shire or fluor spar (194) : and may be separated from it 
by pouring sulphuric acid, or spirit of vitriol (24>), upon 
powdered spar, in a leaden vessel called a retort, 
a^d applying to it a gentle heat. The salts formed by 
fluoric acid have the name otjltiats. 

S8. The Boracic is a peculiar kind of acid, which, in 
combination with soda (200), forms the substance that 
we import from the East Indies under the name of 
borax (204). When extracted from borax this acid does 
not assume the form of a fluid, but appears in thin six- 
sided scales or flakes, of white colour, which adhere 
idightly together, and feel somewhat greasy in handling. 
To theiaste it is at first sour, then bitterish ; and at last 
it leaves an agreeable sweetness on the palate. 

29. Muriatic Acid is a gas formed by the CQmbina- 
tion of oxygen (21 ) with some base that is not yet 
known. It is an invisible and elastic fluid, which, in 
mechanical properties, resembles common air, and has 
a pungent and very peculiar smell. This gas unites 
with alkalies (42), earths (SI), and the oxides (21) of 
metals; and with them forms the compounds called 
muriatSy of which common salt, or muriat of soda (202), 
is one of the principal. The liquid muriatic acid, or 
muriatic acid gas combined with water, is frequently 
denocdijaated spirit of salt (202). 
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SO. Nitric Add is a compound of oxygen and azote, 
or nitrogen, in the proportion of twenty-five parts, by 
weight, of the latter to seventy*five of the former. It 
is one of the constituent parts of nitre, or saltpetre 
(206) ; and, in a pure state, is transparent and colour- 
less, like water. By the action of light, however, it 
soon becomes yellow ; and, if exposed to the air, it 
emits yellow fumes, which even tinge the air of the 
same colour. To the taste it is extremely acid. It dyes 
the skin a yellow colour, which is very difficult to be 
removed ; and it is so corrosive as to destroy almost 
every substance into which it penetrates. If poured 
upon oils, it sets them on fire. With various bases it 
forms compounds called nitrats. This acid, which 
hitherto has never otherwise been obtained than mixed 
with water, is chiefly known in commerce by the name 
oiaquafortis (206). 

EARTHS. 

31. The solid contents of the globe are composed of 
several elementary substances, amongst which have been 
enumerated no fewer than nine different kinds of earth : 

1. Silex. 4. Glucine. 7- Strontian. 

2. Alumine. 5. Yttria. 8. Lime. 

S. Zircon. 6. Barytes. 9. Magnesia. 

These,/ when freed from foreign admixture, are, for 
th& most part, of white colour, not soluble in water, 
not combustible, and do not exceed four times the 
weight of water. 

32. The whole of these earths have, till lately, been 
considered simple and un combined substances ; but, by 
the discoveries of Sir Humphry Davy, it has been as- 
certained that four of them have a metallic basis, and 
are in fact metallic oxides, or compouqds consisting of 
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a metal united with oxygen (21). These, which have 
the same affinity with their respective bases as rust has 
to iron, are silex, lime, barytes, and alumine. Until^ 
however, some further light be thrown upon their na- 
ture and constitution, they must continue to hold their 
former situation of simple earths. 

S5. Siiexy or Siliceous Earth, is the basis of all sub- 
stances known by the name of quartz and silex (76)* 
In a state of nature it has never been found pure ; but, 
in combination with other substances, it abounds in 
almost every country of the globe. Common flint (90) 
contains ninety-seven parts in a hundred of silex : it 
consequently has given its name to this earth, silex 
being the Latin word for flint. When purified it is a 
white powder, the particles of which are harsh to the 
touch, as if they consisted of very minute grains of 
sand. It is not quite three times as heavy as water, 
and has neither taste nor smell. Water will not dis- 
golve it, nor any kind of acid, except fluoric. Sir H. 
Davy has discovered it to have a metallic basis, to 
which he has given the name of silicium, 

34. Alumine is a kind of earth, so called from its 
forming the basis of alum (197). It is soft, compact, 
and tenacious ; about twice the weight of water, and, 
when breathed upon, has a smell which is peculiar to 
all^ clayey productions. In the fire it shrinks, and be- 
comes so hard as even to yield sparks when struck 
against steel. It readily absorbs water, and is dissolved 
by tnost acids. Some writers state that pure alumine 
has been discovered iq a native state near Halle, in 
Germany. It is found in a crystallized form, and 
nearly in a state of purity, in the Oriental ruby and 
sapphire. The name of argilf or clay, has sometimes 
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been applied to it; but» in niineralogjry this name has 
usually been given to a mixture of alum, quiurtz, and 
otber substances. Sir H. Davy has obtained from 
alumine a metallic basis, called aluminum. 

S5. Zircon, when freed from those substances with 
which it is combined, is a white and somewhat rough 
powder, insipid to the taste, insoluble in water, and 
about four times as heavy as that fluid. It is found in 
the two kinds of precious stones called jargoon and 
hyacinth, and has not hitherto been applied to any 
useful purpose. 

36. Glucine is a kind of earth of peculiar nature, 
which is found in the emerald and beryl, and, when 
purified, forms a soft and white powder, without smdj, 
and of sweetish taste. To the last of these qualities h is 
indebted for its name, which is derived ^m a Greek 
word signifying sweet. It is somewhat unctuous to the 
touch, and about three times as heavy as water. The uses 
of this earth, whatever they may be, are not known. 

37. Yi^na is an earth which, among other particuIaoB, 
differs from glucine by its weight, as it is nearly five 
times heavier than water. In a natural state it occurs 
as the basis of a black Swedish mineral, called gadok- 
nite. When cleansed, by chemical process, from ail its 
imparities it is a fine, white, and inodorous powder. 

38. Barytes is a white, porous, and very heavy earth, 
which can only be obtained pure by chemical process. 
It is easily reduced to powder, and is soluble in all 
kinds of acids. To the taste it is hai«h and caustic ; 
and, if taken into the stomach, proves an extremely 
virulent poison. In some respects it agrees with the 
alkalies (42), particularly in its property of cbaoging 
blue vcigetatile coioum to greeii, and ia'Corro4ifiC» Uke 
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them, though with less energy, all kiodg of animal 
substancefl. From these circumstances it has some- 
times been denominated an alkaline earth. Saturated 
with sulphuric (24) and carbonic acid (26), it consti- 
tutes the minerals denominated sulphat and carbonat of 
barytes (196). It has been discovered to have a me- 
taliic basC) whidi is called barium. 

39. Strontian is an earth which, like barytes, is not 
found otherwise than in combination with sulphuric and 
carbonic acids. It occurs in various parts of the world, 
and, when purified, forms a porous mass of greyish 
white colour, acrid-taste, and somewhat alkaline nature. 
This earth converts vegetable blue colours to green, 
but does not act so strongly on animal bodies as barytes, 
nor is it poisonous, like that substance. 

40. Lime^ the basis of all those substances which are 
denominated calcareous^ is only to be obtained in a state 
of purity by artificial process. Combined with carbo- 
nic acid (26) it forms limestone (140), chalk, and marble; 
idl of which are capable of being converted into lime by 
burning. Lime may also be obtained frbm oyster and 
other sea shells. When pure, it is of white colour, and 
moderately hard substance, though it is easily reducible 
to powder. Its taste is burning and acrid; and> like 
the alkalies, it changes vegetable blue colours to green. 
It has likewise the property,of corroding and destroying 
animal si:d>stances. lime, when pure, absorbs water 
rapidly, becomes hot, and falls into powder. Even if 
exposed to the open air it gradually attracts moisture, 
and assumes a powdery form ; soon after which it be- 
comes saturated with carbonic acid (26) from the at- 
mosphere, and is thereby again converted into carbonat 
of lime (140). It occurs abundantly in almost every 
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country, but always in combination with some acid, 
carbonic (26), sulphuric (24-), boracic (28), fluoric (27), 
or phosporic (25). This substance has a metallic basis, 
which has been denominated calcium, 

41. Magnesia is a light and perfectly white kind of 
earth, of soft powdery appearance, without taste or 
smell, and somewhat more than twice as heavy as water. 
It is pot found in this pure state in nature, but may be 
prepared from Epsom salt, which consists of magnesia 
in union with sulphuric acid (24). The slightly acrid 
taste that is perceptible in the magnesia used in medi* 
cine arises from a portion of lime which it contains. 
This substance does not dissolve in water, but is solu- 
ble in every kind of acid. It has the property of chang- 
ging delicate blue colours to green. 

ALKALIES. 

42. Alkalies are substances which enter into the com- 
position of several kinds of minerals, and are known by 
their property of changing the colour of blue vegetable 
juices to green, and by a peculiarly acrid, caustic, and 
nauseous taste, which it is impossible to describe, but 
which, after it has been once experienced, will easily be 
recollected. Alkalies corrode and dissolve animal sub- 
stances, and unite with oil and fat in such manner as to 
form the well known compound called soap. They 

. readily dissolve in water ; and, when mixed with acids, 
form what have been denominated neutral salts. 

43. The alkalies at present known are three in num-* 
ber ; potash (205), soda (200), and apimonia (207). Of 
these the two former, although till lately they have 
been considered simple substances, have been shown 
by Sir H« Davy to have metallic bases. 
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Ai;. By this term we are to understand all those mi« 
neral substances, capable of combustion, which have not 
been discovered to consist of more than a single com- 
ponent part. They are four in number ; hydrogen^ std^ 
phuvy phosphorus^ and carbon. 

45. Ht/drogerif as its name imports, is a principal con« 
stituent part of water ; fur, singular as it may appear, 
that well-known fluid is formed by a combination of two 
species of air or gas, called hydrogen and oxygen (21), 
and in the proportion of about fifteen parts of the for- 
mer and eighty-five parts of the latter. This gas had 
formerly the denomination of inflammable air^ and has 
long been known in mines under the name o£fire'damp. 
It is about twelve times lighter than atmospheric air. 
When pure it soon destroys such animals, and ex- 
tinguishes all such flaming substances, as are immersed 
in it. Mixed with atmospheric air^ it explodes with 
great violence on the application of any ignited body. 

46. Sulphur is a simple combustible substance, of 
yellow colour, which is found pure, or native, in several 
parts of the world, and is sufficiently familiar to us 
under the name o£ brimstone (211). It strongly attracts 
oxygen (21), and is thereby converted into sulphuric 
acid (24). It frequently occurs in combination with 
mineral substances, such as arsenic, antimony, copper, 
and other metallic'ores. 

47* Phosphorus is a combustible substance which, 
when pure, somewhat resembles bees'-wax both in co- 
lour and consistence ; and, when exposed to the air 
imder the usual temperature of our atmosphere, is lu- 
minous in the dark, and has a smell somewhat resem- 
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bling that of garlic. It is so combustible that, when 
melted, it should be kept under water, as it cannot 
be exposed to the air during this process firithout great 
risk of catching fire. This substance is not known in a 
native state ; and the whole of what is used in philoso- 
phy and commerce is obtained by different artificial pro- 
cesses. In union with oxygen (21) it becomes convert- 
ed into an acid, called phosphoric add (25), and, under 
this form, in conjunction with lime, it constitutes the 
bones of men and animals. The greater part of the 
phosphorus of the shops is obtained from bones* 

48. Carbon is a name given to the pure inflammable 
part of charcoaL It is abundantly diffused through- 
out nature, for it enters into the composition of several 
minerals, and of all vegetable and animal bodies. The 
purest form under which carbon is known to exbt is in 
the diamond (50). It may, however, be obtained suffi- 
ciently pure, for all common purposes, by burning a piece 
ctf wood, covered with sand, in a vessel called a cruci- 
ble. In combination with oxygen (21 ) it forms carbonic 
acid (26). Carbon is a chief component part of pit- 
coal (217)» petroleum (21S), and other bituminous sub- 
stances. 
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49. OF GEMS IN GENERAL. 

vjrEMSy or precious stones^ as they are freqaently 
called, are, for the most part, transparent, and have a 
vitreous or glassy appearance. Their different colours 
are occasioned by metallic oxides (21) of various 
kinds, with which they are impregnated. Some writers 
have classed them by their colours,, but this is a very 
uncertain mode, as different gems have not unfrequently 
the same colour ; and, in many cases, the same gems 
are of different colours. The usual distinction of gems 
into Oriental and Occidental is also liable to error, as 
the best gems, from whatever part of the world they 
are brought, are always called Oriental. Hie most 
estimable of all the kinds are the diamond (50), ruby 
(.54), emerald (67), and sapphire (53) ; and stones a 
grain in weight, and equal in quality^ are valued in the 
following proportions, at 8/. per carat for diamonds, 4/. 
for rubies, and SL for each of the others. The amethyst 
(79), topaz (61), and a^ua-marine (61), are considered 
of nearrjT equal value with each other ; and the garnet 
(70) is the cneapest of precious stones. 
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The ancients engraved upon several kinds of gems ; 
but they appear to have been ignorant of the art of 
cutting the diamond, the ruby, and the sapphire, which 
were too hard for them to operate upon. The emerald 
and the noble opal (102) were too highly esteemed as 
precious stones to have often found their way into the 
hands of engravers. It has been asserted that the an- 
cients did not use the topaz for engraving ; but there 
is extant a beautiful enlaglio, representing an Indian 
Bacchus, which is said to be a topaz. The garnet was 
often engraved upon : and there are many master-pieces 
of the art in calcedooy (91) and canielian (93.) Onyx 
and sardonyx (92) were employed for that species of 
engraving in relief called cameos ; and, in many in- 
stances, it is pleasing to observe with what dexterity 
the ancient artists availed themselves of the different 
colours in the alternate zones to express the different 
parts and shades of their figures. 

Most of the gems may be imitated by artificial pre- 
parations of gl&ss, coloured by different metallic sub* 
stances ; and it is not easy, by mere inspection, to dis- 
tinguish the better kinds of factitious stones from real 
gems. They are, however, discoverable by a deficiency 
of lustre, and being so soft as, even in the most perfect 
kinds, to yield to the point of a steel instrument. 

The cutting and polishing of gems is the work of the 
lapidary, and is in general thus performed : — The shape 
most proper to be given to any particular gem being 
determined on, the stone is cemented to the end of a 
stick, and the different facets are formed by a mill 
contrived for the purpose. This mill is a plate of cop- 
per, or an alloy of lead and tin, to which an horizontal 
motion is given by very simple machinery, and the sur* 
face of which is charged either with diamond powder 
and oil, or with fine emery and water. A thick peg of 
wood called a gauge, pierced with small holes in all 
directions, is sec upright on the lapidary's bench, close 
to the milly and the process of shaping the facets thus 
takes place. The stone is placed on the surface of the 
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mil], the opposite end of the stick to which it is ce- 
mented being inserted in one of the holes of the guage. 
Jn this position it is kept steady by the workman, with 
his right hand, whilst, with the other, he puts the mill 
in motion. The skill of the lapidary depends on regu- 
lating the velocity of the mill, and pressing with more 
or less force on the stick, with an almost imperceptible 
tendency to one or other direction in different stages of 
the work, examining each facet at very short intervals, 
in order to give as great precision as possible to its size 
and form. This part of the business being completed, 
the cutting mill is taken out, and replaced by one of 
brass, on which the polishing is performed by means of 
fine emery (58), tripoli, and rotten stone (1 19), exactly 
in the same manner as is practised in the first stage of 
the process for setting the facets. 

DIAMOND. 

50. The DIAMOND, or ADAMANT of the ancients, is 
the ntost valuable qfgetns, and the hardest of all known bodies ; 
when pure, it is perfectly transparent. 

In a rough state, diamonds have usually either the form of 
rounded pebbles, with a shining surface, or they are crystallized 
in the shape of octahedrons, or double four-sided pyramids, 
{Fig, 5, 6.) Though for the most part colourless, they are 
sometimes yellow, green, blue, blackish, or rosC'Coloured, 

The best diamonds are brought from the East Indies. 
The principal mines are those of Kaolconda and Cou- 
lour, in the province of Golconda ; and that of Soumel- 
pour, or Goual, in Bengal. At Raolconda they are 
found in the deep crevices of rocks. Persons, by 
means of long iron rods, with hooks at the end, draw 
out from these crevices the loose contents, and after- 
wards wash them in tubs, for the purpose of discovering 
the diamonds. 

The first discovery of diamonds at Coulour was about 
two centuries ago, by a countryman, who, on digging 
hi} ground to sow millet, accidentally found one of 
these stones of large size. From that period the whole 
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adjacenl plam began to be fearched to the depth of 
from ten to fourteen feet ; and the work was, at one 
time^ 80 extensively pursued, that nearly 6,000 persons 
were employed in it. At Soumelpour the diamonds 
are found amongst the sand and gravel of the river. 

Diamonds are likewise found in the island of Borneo, 
and in several parts of South America. The mode by 
which they are obtained from one of the rivers of 
Brazil has been described by Mr. Mawe. The current 
is turned, and part of the bed of the river being laid 
dry, the mud is taken up and washed, by negroes, in 
places prepared for the purpose, through which a por- 
tion only of the stream is allowed to flow. As soon as 
all the earthy particles have been washed away, the 
gravel-like matter that remains is raked together, the 
stones are thrown out, and what diamonds happen to 
be present are found amongst the refuse that is lefl. 

To ascertain whether a stone, that has been found, 
be really a diamond, the workmen have a mode of 
placing it upon a hard substance, and striking it with 
a hammer. If it either resist the blow or separate into 
leaves, it must be a diamond ; but, in the latter case, 
the discovery is' sometimes made at an immense ex- 
pense, as, by thus diminishing the size, its value must 
also, of course, be greatly diminished. 

Diamonds are generally exported from Madras in a 
rough state ; and in small parcels neatly sewed in mus- 
lin, and sealed by the merchants who send them. 
-These, we are informed by Mr. Milbume in his valu- 
able work on oriental commerce, are, for the most 
part, sold in Europe by the invoice, as it is called ; that 
IS, without being opened : and he says that they are 
always found to contain the value fpr which they were 
sold in India. 

Of all transparent substances, none for brilliancy 
can be compared with the diamond. Its hardness is 
such, that no steel instrument whatever can make any 
impression upon it. Notwithstanding this, at a tem- 
perature not so high as that which is required for the 
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meltiDg of fiihfiei', it gradaally dissipates dnd bums. 
Dtamonds have been shown to consist principally of 
carbon or charcoal in a pure and crystallized state. 

The ancientS) ignorant of the art of cutting dia- 
monds, were contented to set them in a native state { 
and for this purpose they preferred such stones as had 
naturally a crystallized form. The four large diamonds 
which ornament the clasp of the Imperii mantle of 
Charlemagne, and which are still preserved in Paris, 
are uncut stones of this description. The extreme 
hardness of the diamond baffled all attempts to polish it 
in such manner as to exhibit its peculiar beauty, until 
the year 1456, when a young man of Bruges, whoso 
Dame was Berquin^ endeavouied to polish two diamond! 
by rubbing them against each other. Having suc- 
ceeded in this, he next constructed a wheel, on which, 
by means of diamond powder, he was enabled to cut 
and poKsh these gems in a manner beyond his greatest 
expectation. Since this period the art of polishing 
them has been greatly improved both by the Putch ana 
British jewellers. 

In the choosing and valuing of diamonds in a rough 
state, attention is paid to their colour, their being free 
from extraneous matter, and their shape. Those that 
are most perfect are crystalline, and resemble a drop 
of clear spring water, in the middle of which is to be 
perceived a strong light, that plays wkh great spirit on 
moving them about. When they have a yellowish or 
greenish tinge they are considered to be bad. Many 
dtamonds have a kind of confused structure, whicn 
lapidaries compare to knots formed in wood. These 
are rejected, from the impossibility of polishing theta 
properly. 

Mr. Mawe remarks that diamonds, when rubbed 
together, have a peculiarly and scarcely to be describe^ 
grating sound, which is one of the^ most r«markabl# 
charaofeeristics. By this alone rough dlamoncb may be 
accurately and expeditiously distinguished from every 
other gem. 

VOL. I, c 
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It IS U0ua1 to cut diamonds into three principal forms, 
called brilliant (Fig. ?)> rose (Fig. 8), and table diamonds 
(Fig. 9). Brilliants are, for the most part, cut from 
such of the stones as have naturally a crystallized 
shape, and rose diamonds from the flat varieties. The 
former are so called from tlieir great lustre, in conse- 
quence 'of the facets on both sides being cut. These 
are always set upon a black ground, whHst rose dia- 
monds, which are much thinner, are set upon a white 
foil speckled with black, for the purpose of adding to 
their lustre. Rose-cut diamonds are of course much 
less estimable than brilliants ; so much so indeed, that 
of late many of them, brought fcom Holland, have 
been re-cut into brilliants, notwithstanding the addi- 
tional expense, and the loss of size necessarily atten- 
dant on this operation. The table diamond is the least 
beautiful of any. This mode of cutting is only adopted 
for such stones, or rather fragments, as, with a consi- 
derable breadth, have only a very trifling depth. The 
diamond- cutters of England are considered to be the 
best in Europe, but their number is so small as to occa- 
sion many stones to be sent to Holland to be cut. 

The value of diamonds is ascertained by their weight 
in carats; and this value increases, in a very high 
ratio, according to their magnitude. For instance, a 
diamond weighing one carat will be worth about 10/. 
whilst another of five carats will bt worth 150/. and of 
ten carats 800/.* This rule, however, can only be 
taken for diamonds of twenty carats and under. The 
larger ones, in consequence of the scarcity of pur- 
chasers, are generally disposed of at prices greatly 
inferior to their estimated worth. The value of some 
diamonds that are peculiarly perfect exceeds tlie above 

« A earat Is equal fo foar.jeweller^s grains, seven grains of 
which are equal to six grains trejr. To ascertain the Talne of 
wrought diamonds the weight must be doubled, about half being 
tujpposed to be lost in the working. This sun must be multiplied 
into itself, and the product by two. Thus to lUd the value of 
Adianond of twent;r carats : 20 x 8 » 40 x 40 » 1600 x 8 » 3,800(, 
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ratio ; nf^Utt^ for a stooe that is cloudy, foul, or of bad 
col6ur, even three quarters of the estimated value will 
perhaps be deducted. 

No diamonds are so valuable as those that are per* 
fectly transparent, and of snow-white colour. The 
green and vellow varieties are, however, much esteemed; 
the blue kinds were formerly more valued than at pre- 
sent; and the least valuable are those that have a j^ey 
or brownish tint. Black diamonds are much prized 
by collectors. 

The principal use of the diamond is in jewellery. It 
is also used by lapidaries, for slitting hard stones, and 
for cutting and engraving upon other gems; by clock* 
makers in the finer kinds of clock-work ; in the glass* 
trade for -sc^uaring large pieces or plates of glass, and | 
among glaaiers for cutting their glass. ' 

The largest diamond ever known (if it be such, and 
not a white topaz, as some persons have imagined) is 
in the possession of the Queen of Portugal, and weighs 
1,680 carats, or more than Meven ounces. It was found 
in Brazil, and sent to Lisbon in the year 1746. It is 
still uncut, and has been valued at 5,^4,8007. 

The Rajah of Mattan, in the Island of Borneo, pos- 
sesses a large diamond, shaped like an egg, with an 
indented hollow near the smaller end. It was found in 
that island about eighty years ago, is said to be of the 
finest water, and to weigh S67 carats, or more than two 
ounces and a quarter. Several years ago the Governor 
of Batavia, desirous of purchasing this gem, sent a 
Mr. Stuvart to the Rajah, authorizmg him to offer for 
it 150,000 dollars, two large bugs of war, with their 
guns and ammunition, together with a certain number 
of great guns, and a quantity of powder and shot* 
The Rajim, however, refused to deprive his family of 
so yaluable an hereditary possession ; for the MaJays not 
only attach to. it the miraculous power of curing all 
diseases by means of water in which it is dipped, but 
Idso believe that the fortune of the fiunily is sustained 
by its qentinuing in their possession. 

c2 
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% the French trftfeUer^ flaw in the peiseiiAaA 
of the Great Mogul a diamoiid which weighed neat 
280 carats. In form and size it resembled hidf a he&'e 
egg. This diamond had been obtained from the mine 
oFcoulourt about the vear 1550 ; and was valued at 
more than 700»0002. sterling. 

The sceptre of the .Emperor of Russia is adoroed 
with an oriental diamoad about the siae of a pigeon's 
pgg, which weighs 195 carats. This diamond is nid to 
have once been placed as the eye of an idol in Sering<* 
ham, in the Camatic. . A grenadier, who had deserted 
from the French serviee in India, contrived to become 
one of the priests of the idol, in the hope of being able 
to steal this eye. He at length effected his puipose, and 
escaped with the diamond to Madras^ where he sold it 
to the captain of a ship for. a sUm equal to 2y$00L of 
British money. It was afterwards transferred to a Jew 
for 18,000/. Coming into the hands of a Greek merw 
chant, he offered it for «ale at Amsterdam, in 1766; and 
thQ Russian Prince Orloff bought it for the Empress 
Catharine for about 90,000/. sterling, and an annuity of 
4,000/. during the life of the person who sold it. 

The Pittf or Regent diamond (Fig. 10),. whidi lately 
was set in the handle of the sword of state of Buo- 
naparte, and is now possessed by the King of France, 
is a brilliant of. the most beautiful kind, and weighs 
136^ carats. . It was brought from India by Thomas 
Pitt, Esq. Governor of Fort George. Mr. Pitt haa 
himself stated, respecting it, that^ in December, 1701, 
whilst resident in Madras, several valuable stones, in a 
rough state, were brought to him for sak by an eminent 
diamond merchant. One of diese, die ^amond here 
spoken of, was so large that the merchant asked for it 
the sum of 85,000/. After mudi bai^^aining, Mr. Pitt 
purcliAsed it £br 20,400/.* He afterwaeds sold it for 
135,000/. to the Regent Duke of Orleans; and by 
him it was placed among the crown jewels of Fnmce. 

The Pigot diamond weighs forty««efca and a half 
carats. This, which is an extcstnely ^ne atODe^ waa 
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dUfipcMed of by lottety» in 1800» tot 29,0007.; and is 
now in the posseMon of MeoBrs. fiundell and Bridget 
jewellers in London. 

A Iwrge star, cross* and chain, worn on grand gala 
days by the Prince of Brazil, as Soverttgn of the dif« 
fwent Poctuguese orders of fcnigMbood, .aie each or- 
namented with a great nttmber of aagiufioent diamonds^ 
set in gold. The centre diamond of the star is alone 
valued at 800,000^. • 

When the diamond is n;d>bed it will attract bits of \ 
straw, feathers, hairs, and other small objects; and if 
exposed to the rays of the sun, and immediately taknn 
into a dark place, some diamonds will appear luminoos. ^ 



ZIRCON FAMILY. 

^1. yARGOON is a gem usually, of smoky yellow of 
"brownish colour, and sometimes limptd : -if placed upon any 
direct J, it exhibiis of it a very distinct double image. 

The primitive form tf its crystal is an octokedron C^g* ^\ 
hut it is frequent lu crystallized in right-angled prisms, i^rmi^ 
nafed by four-siJed pyramids. 

In hftrdnesK this stone does not mndi exceed that 
of the emen^d. The greyiflh while and yellowish 
white varieties of jargoon are valuable chiefly on ac« 
Coiint of their resendblance to the diamood^ Tiie daiter 
eoioured varieties can be deprived of thenr coloor by 
beat; and, in this state, thongh in histre they are 
infinitely inferior to them, litty are. sometisBes subati^ 
tuted for diamonds. Jargoons are now seldom used 
except for the jeweUtng of watches and time-pieces. 
About a century ago, they were much nsed- m 
meoi'ning ornaments, for which the dmk tone of ^lor 
colour, and their ahnost adamantine lustre, weie sop* 
posed to be peimtiarly appropriatOi 

The jargoon is principally brought from the islaad 
of Ceylon ; but it is occasionally found in France, and 
Sfiain^ and in gianite recks near Coflbl, inDumlKe*' 
riure^ ficotlaitd* 
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52. The Hyacinth, or Jacikth, u a dark orange* 
red variety ofjargoon. Jt is also chiefly imported from 
Ceylon, where it is generally found in the sand of 
riTerSy in irregularly round pieces, but seldom of large 
nxe without flaws! 

This ston^ is indebted for its name to a supposed re« 
sanblance in colour to that flower, which, according to. 
the Pagan mythology, Apollo raised from the blood of 
his favourite youth, Hvacinthus. 

When bright, and nree from flaws, the hyacinth is a 
superb ring stone ; but it is not of usual occurrence in 
modem jewellery. 

RUBY FAMILY. 

53. The ORIENTAL SAPPHIRE is a gem of blue co- 
lotfr, the shadei of tohich varyjirom a full ana deep tint to a 
nearly colowlett appearance, and sometimes it is party-cO" 
loured. 

It is found crystallited in six-sided pyramids much length' 
enedf and joined base to base {Fig, 13) ; and also in rounded 
or pebblc'shaped fragments. It has a foliated texture , is 
extremely hardy and about four times as heavy as water. 

We are chiefly indebted for the sapphire to ^e East 
Indies and the Island of Ceylon, where it is found 
amongst the sand of the rivers. When brought into 
Europe, it i» cut by meana of diamond powder, and 
polished with emery. It is now usually set with a foil 
of its own colour ; but it was formerly the practice, in- 
stead of foil, to place under this stohe the blue part of 
a peacock's feather. 

. In hardness the sapphire ranks next to the ruby (54*) ; 
and in jralue it is about equal to the emerald (67). A 
good sapphire of ten carats' weight is worth about fifty 
guineas. In the Museum of Natural Histonr at Paris 
there is a sapphire which weighs upwards of sixty*-^ix 
carats : it was placed there from the wardrpbe of the 
crown. 

• We are informed by M. Hauy that safiphires are 
found in Bohemia and France, particularly in one part 
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of the Ville dii Puy, among the sand of a rivulet near 
Expailly. In the summer-time, when the rivulet is 
neariy dry, they are eollected by persons, each of whom 
is furnished with a small tray and a linen bag. Where^ 
ever there are small depressions in which the water has 
been stationary, these persons enter them, and fill their 
trays with the sand. This they wash in water in suck 
manner that the lighter particles are* carried away ; 
whilst the heavier ones of gravel, sapphire, and other 
articles, remain at the bottom. 

Some sapphires exhibit a kind of opalescence, or 
whitish floating light in their interior. Sapphires lose 
all their colour in the fire; and, after having been sub* 
jected to> heat, they are so hard and transparent as 
sometimes to be sold for diamonds. 

64. ORIENTAL RUBY is a precious stone of intense and 
bright red colour, occasionally varied with blue, and some* 
Hmes party-coloured. 

In the general forth of its crystals it much resembles the 
sapphire (53). 

The ruby is imported into this country from the East 
Indies, though seldom in a rough state, as* the stones 
are almost always first cut by the Indians for the purpose 
of ascertaining their value. They are said to be found 
in the sand of certain streams near the town of Sirian, 
the capital o£ Pegu ; and with sapphires in the sand 
of rivers in Ceylon. But they are so seldom seen of 
large size, that a ruby above thirty-one carats' weight, 
of perfect colour, and without flaws, is even more es- 
timable than a diamond of equal weight. Jhe ruby is 
usually set with a foil ; but, if peculiarly fine, it it 
sometimes set without bottom, that the stone may be 
seen through. 

Tavernier, the Eastern traveller, states that, in the 
throne of the Great Mogul, he saw 108 rubies, which, 
on an average, weighed from 100 to 200 carats each. 
Among the jewels of the King of Candy, that were 
sold by auction in London^ on the ISth of June, 18dD» 
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was a 1^^ which mmanttei two inches in len^h^ and 
•nc inch la breMUh, It wm, however, interesting only 
m m ■pecimen fisr a cabinet^ for it had, in various diree- 
liODS, a great mtmber of small bair**like tubea nmniBg 
through iu 

The hardness of this stone is snch that the anciettts 
do not appear to have possessed the mrt of cuttii^ it; 
and, in the improvements which of late have been made 
by Mr. Eamahaw in the eonstractien of thneJieepers, 
no stones have been found sufficiently hard for jewelUag 
'the holes, except the nxbr and the diamond. 

There are severiil modes of counterfeiting rubies'; 
and some persons have sitcceeded so well in imitating 
theae atones, that even the most able lapMaiies^^ tiU ^bey 
try the hardness, may be deceived. 

55. The Oriental Amethyst is an extr&ndy rare 
gem, usually qfpurjph colour^ apparently formed by an 
union of the colouring matter ©/* the sapphire find the 
ruby. This stone, if heated, loses its coloui', and be- 
comes transparent. Afler this process its brilliancy is 
such that it is scarcely distinguishable from the dia- 
mond ; and, in jeweller's work, it is occasionally sub- 
stituted for that gem. The common amethyst (79), or 
that which is chiefly seen, is nothing more than a violet- 
coloured rock crystal (78). 

56. The. Okibntal Topaz and Emeaai^d are each 
varieties t>f the oriental ruhy^ the former straw-eoioured^ 
mnd the latter gresn. This kind of emerald is imported 
from Pegu, and some other pacts of the East Indies, 
nnd Uk an^ extremely rare gem. 

57. The SPINEL and BALAIS RUBY are iwo kinds of 
precious stones, which differ from each other principally in 
colour, the former being of a carmine, and the latter a cochi- 
neal red. 

They vary from the oriental ruby {5r4) in being less hard ; 
Ja the primitive form of their erystaU being regular ooia- 
hedrons (JFig, b^f and in their mt being much mare them S 
fUmes heamer tlhim water ^ 
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Although these two kinds of rubies are iirferior, both 
in lustire and colour^ to the oriental ruby; yet, whem 
they exceed a certain size, they are much esteemed, 
A spinel that weighs more than fouir carats is valued 
at half as much as a diamond of the same we^ht, and 
is not unfrequently imposed upon igBorant purchasers 
for the oriental species. It ia easily lyroughl) takes a 
high policy and is certainly a beautiful gem. Being 
too expensive for necklaces, it is usually set in rings 
and brooches^ surrounded by brilliants. 

The spinel ruby is found amongst sand, in one of 
the rivers of Ceylon, which flows from the high moun- 
tains, towards* the middle of the islands It is also found: 
in Brazil ; and in Hungary, Bohemia, aiid Silesia. 

The Bahus ruby is so named from Bakcchian, the 
Indian appellation of Pegu, from which country it is 
chiefly imported. 

dS. EMERY if a very hard opaque minwrai, cf blackish or 
bluish grey colour, which is chiefly found in skapoless manses, 
and mtxed with other nHnerals, It i$ ab^ut /our itmes as 
heavy as water. 

The best erpery is brought from the Levant, and 
ckiefl^ from Naxos, and other islands of the Grecian 
Archipelago, where it occurs abundantly, ia large, 
loose masses, at the foot of primitive mountains. It is 
sA»o foupd in $ofaie parts of Spain ; and .is obtained 
Ifom a few of the iron mines in our own country. 

In hardness it is nearly equal to . adamantine spar ; 
and this ]^roperty has rendered it 'an object cii great 
request in various arts. It is employed by lapidaries 
in the eittting and polishing of precious stones ; by op- 
ttcians, in smoothing the surface of the fijier klKuls of 
glass, preparatory to their being polished ; by cutlers, 
and other manufacturers of tron and i^teel instruments ; 
by masons, in the polishing of marble : and, in Uieir 
respective businesses, by locksmiths, . gjhaiers, and nu- 
natreus other artisans. • 

For all these purposes it n pulveciaed in large irosi 
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tnortart^. or in steel mills ; and is afterwards separated, 
according to the several degrees of fineness that are re- 
quired, by washing it in water, and suflfering the grosser 
particles to deposit themselyes. By this operation the 
finer partideSy which remain suspended in the water, 
and wnich are obtained by decantme the water off, and 
sufiering it to stand for a considerable time, are sepa- 
rated. The pnrtides first deposited are agam ground, 
and again agitated in- thb water, to separate the finest. 
By these successive operations the emery is reduced to 
a powder so fine that, when rubbed between the fin- 
gers, it communicates no sensation whatever of gritti- 
ness. In general those particles only of the emery 
which remain suspended in the water, after it has stood 
about half an hour, are used to polish metals. 

59. ADAMANTINE SPAR, or IMPERFECT CO- 
RUNDUM, is a very hard and nearly opaque sione, which 
varies much in colour, but is chiefly grey, with a greenish, 
hrown, or bluish tint. 

It is usually found in the form of six-sided prisms^ hut it 
sometimes occurs in shapeless masses, has a foUated texture, 
and is about four times as heavy as water. 

The name of adamantine spar was given, by the 
Britnh lapidaries, to this substance from -its hardness 
being nearly equal to that of the diamond. It was 
originally discovered amone the granite rocks of China ; 
but it has since been found, and in greater purity, in 
Bengal and Ceylon. 

In a powdered state this substance has long been 
used by the artists of India and China for the cutting 
and polishing of precious stones, and even of the dia- 
mond ; butt though it will in some degree operate upon 
that gem, it is not sufficiently hard to bring out the 
peculiar beauty of it in a degree at all comparable to 
that which is effected by the European lapidaries with 
diamond powder. The Chinese also use adamantine 
spar for polishing steeU and in the composition of the 
finer kinds of porcelain or earthenware. For the cutting 
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of seals and precious stones European workmen con- 
sider it preferable to emery ; but, for minute engraving, 
it is much inferior to. diamond powder. 

60. CHRYSOBERYL, is a gem of ifellowish or brownUk 
green coiour, harder than quartz (76) , and sometimes trans- 
parent ; but often only semi-transparent, in which case it exM^ 
bits a bluish light ^ floating in the interior of the' stone. 

It is usually found in rounded pieces, but is sometimes crys- 
tailizedin compressed six-sided prisms, and in double six-siaed 
pyramids. 

So Tittle is this gem in request in Europe,, that it is 
seldom to be found in the possession of jewellers ; but 
in Brazil it is considered inferior only to the diamond. 
It is usually procured from South America ; yet it oc- 
curs in Saxony ; and, with the ruby and sapphire, 
amongst sand in the rivers of Ceylon. 

Such is the hardness of the chrysoberyl, that, when 
properly polished, which is a difficult operation, it is 
capable of receiving a lustre nearly equal to that of the 
diamond. We are informed that, a few years ago, a 
considerable number of these gems were imported into 
'this country from Brazil, but that the greater part of 
them were entirely spoiled by inferior workmen, and 
that the rest were so ill-cut that they remained unno- 
ticed, and without value. The smaller stones are said 
to appear to most advantage in circular ear-drops ; and 
the larger specimens form necklaces and ring stones of 
great beauty. 

The variety which exhibits an opalescent appearance, 
or presents a bluish light, undulating as it were in the 
interior of the ston^, and changing its situation ac- 
cording to the position of the observer, is chiefly valu- 
able as an article of curiosity :* the transparent kind is 
always preferred by the jeweller. 

SCHORL FAMILY. 

61. The TOPAZ is a gem usually of a wine-yellow colour , 
hut ^m^iimes orange, pink, blue^ and ev^n cqIqutUu, like rock 



auariz, tui not so hard as ruby. 

It varies considerably in its .crystallization ; is 3^ time* 
heavier than water; and, when placed upon any object, shows 
^ doubU image 0f it, 

* 

The name of topaz is derived from an island in the 
Red Seat where the ancients found a stone, but very 
di&rent from ours, which they denominated topaz. 
The best topazes are of a deep colour, and are imported 
from Brazil ; the most brilliant ones are suppcwed to 
be those of Saxony; but the latter are generally of 
very pale colour. This species of sem is found in many 
parts of Europe, but defective m transparency, and 
sometimes even opaque. It occurs in large crystals, and 
rolled masftes^ in an alluvial soil (269), in the upper parts 
of Aberdeenshire, Scotland ; and in veins, along with 
tinstone, at St. Anne's, in Cornwall. Topazes, more 
than a pound in weight, have been found in Scotland. 

Mr. Mawe speaks of a topaz mine at Capon, near 
Villa Rica, in Brazil. In two breaks or slips of die 
iM)cks, he says, there were little sofl places where the 
segroes found the topazes by scraping in them with 

Iueces of iron^ He himself observed at least a cart- 
oad of inferior topazes, any number of which he might 
have taken away ; but all that he saw were defective 
and full of flaws. 

These scones vary much in size ; some» particularly 
those of Siberia, being extremely small, and otherR 
being upwards of an inch in thickness. In the Collec- 
tion of Natural Histoi*y at Paris there is a Brazilian 
topaz which weighs io\a ounces and a quarter. These 
■tones are not sufficiently scarce to be^ in general, much 
valued by the jeweller, or lapidary. The deep yellow 
variety is preferred to the pale sort, although the latter 
is often superior to it both in size and hardness. 

Figures have«sometimes been engraved on the topaz ; 
and these, when Well executed, are of great value. In 
tlie National Museum at Paris there is > so^rb Indian 
Bacdnis engraven. o& a topaz. The cabinet of the £m* 



pen^r of Russia oaaUixu several' fine topaacs o£ this da-* 
ficriptioa. 

Sooae of the. coarse kinds of topaz are broken down, 
poundedi and used instead of emery for the cutting of 
hard minerals ; and powdered topaz was fprmerly kept 
in apothecaries' shops, and 4sold as an antidote against 
madness. 

It is 8 somewhat singukr circuibstance, thaty if lile 
Saxon topaz be gradually exposed to a strong heat in a 
crucible, it will become white ; and, on the contrary, 
that Brazilian topazes by the same process become red 
or pink. By exposure to a still stronger heat, the Bra- 
zilian topaz chages its colour to a violet-blue. 

Jewellers usually divide topazes into the following 
kinds: . 

62. BRAZiLiAiSr and Saxon, already mentioned. 

65. Bohemian. — These are found chiefly in the tra 
mines oi Bohemta, are of small size, deficiei^ in trans- 
psa'eiKnr, h^e only gtey or mnddy white cirfo«rs, and 
ttt€ of little value. 

« 

64. Blue Topaz. — This is a large Brazilian gem, 
which varies in size from one or two carats to two or 
three ounces. A fiine blue topaz, without flaw, and 
which weighed an ounce and a quarter, was sold for 
200 guineas. It is sometimes dimcult to distinguish a 
blue topaz from an aqua marine (6S,) 

65. Pink Topaz.— Some bc^mtifiif rose-coloured va- 
rieties of topaz have been brought from Asia Mmor, 
and others are found in South America ; but the piwk 
topazes in the jewellers' shops are chiefly stones of the 
yellow Brazilian kind, which have had their col6tii* 
dinged by heat. 

66. The White, or Nova Mina Xopaz, is a per- 
footly colourless and transparent variety. It generatty 
deotirsef sisiail size, aikl is in considerable estimatioa in 
Brmii for ^aii^'riugiB> or for bein^ sel rouadi ' yeUow to- 
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Mzes. Small stones of this description have recently 
been found at St. Michael's Mount, in Cornwall. 

There is imported from Brazil a yellow kind of 
crystal (83), which is so similar, in its appearance, to 
the yellow topaz as sometimes to be imposed upon pur- 
diasers for that stone. 

67. The EMERALD is a well-known gem^ of pure green 
colour f and tomewkat harder than quartz * 

Its natural form is a short six'sided prism ; but it is some* 
times found massive, and rounded like a pebble. 

By the ancients the emerald was a gem much in re- 
quest, and particularly for engraving upon. They de- 
nominated it smaragdusy and are said to have procured 
it from Ethiopia and Egypt; but, besides the true 
emerald, Pliny, under this title, includes green jasper 
(96), malachite (2*31), fluor spar (194>), and some other 

freen minerals. The pillars of emerald in the temple of 
[ercules at Tyre, mentioned by Herodotus, and the 
large emeralds described by Pliny as having been cut 
into columns and statues, cannot be referred to the tru& 
emerald. 

The deepest coloured and most valuable emeralds that 
we are acquainted with are brought from Peru. They 
are found in clefts and veins of granite, and other pri- 
mitive rocks ; sometimes grouped with the crystals of 
ouartz (76,) felspar (110), and mica (123); and, notun- 
frequently loose in the sand of rivers. The most an- 
cient emerald mine is that of Manta, in Peru, but it has 
been some time exhausted ; and most of the emeralds 
that are now brought to Europe are obtained from a 
mine situf^ted in the valley of Tunca, between the 
mountains of New Gropada and Popayan. 

The emerald is one of the softest of the precious 
stones ; and is almost exclusively indebted for its value 
to its charming colour. The briHiant purple of the 
ruby, the golden yellow of the topaz, the celestial blue 
of the sapphire, are all pleasing tints ; but the green of 
the emerald is so lovely, that the eye, after glancing 
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over all tlie others, finds delight in resting upon this. 
In value it is rated next to the ruby; and, when of good 
colour, is set without foil and upon a black ground, 
like a brilliant diamond. Emeralds of inferior lustre are 
generally set upon a green gold foil. These gems ap- 
pear to greatest advantage when table cut (Fig. 9), and 
surrounded by brilliants, the lustre of which forms an 
agreeable contrast with the quiet hue of the emerald. 
They are sometimes formed into pear-shaped ear-drops; 
but the most valuable stones are generally set in rings. 
A favourite mode of setting emeralds among the opu- 
lent inhabitants of South America is to make them up 
into clusters of artificial flowers on gold stems. 

The largest emerald that has been mentioned is one 
said to have been possessed by the inhabitants of the 
valley of Manta, in Peru, at the time when the Spa- 
niards first arrived there. It is recorded to have been 
as big as an ostrichV eggt and to have been worshipped 
by the Peruvians, under the name of the Goddess or 
Mother of Emeralds. They brought smaller ones as 
offerings to it, which the priests distinguished - by the 
appellation of daughters. Many fine emeralds are 
state.d to have formerly been* bequeathed to different 
monasteries on the Continent ; but most of the^ are 
said to have been sold by the monks, and to have 
had their place supplied by coWured glass imitations. 
These stones are seldom seen of large size, and at the 
same timd entirely free from flaws. 

The emerald, if heated to a certain degree, assumes 
a blue colour ; but it recovers its proper tint when cold. 
When the heat is carried much beyond this, it melts 
into an opaque, coloured mass. 

.The precious stone called oriental emerald (56) is a 
green and very scarce variety of the oriental ruby. 

68. The BERYL, or AQUA MARINE, is a light or 
mountain-green variety of the emerald, sometimes straW'C^ 
loured, bluish, yellow, or even white. 

These stones are of such frequent occurrence^ even 
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in largje pieces perfectl j dear and free from flawBy they 
are in general so soft, and have so little the bpilliaiicy o£ 
other geiDSy that they are usuaH^ considered of in&rior 
value... The most beautiful kmds are broi%ht from 
Dauria, on the frontiers of China^ from Siberia^ and 
from Brazil. They are also found in Saxony and the 
South of France, and are very common at Baltimore, in 
North America. Specimens of aqua marine have been 
obtained from the upper parts of Aberdeenshire, Scot- 
land, where they sometimes occur in alluvifd soil, along 
with rock crystal and topaz. These stones have also 
been found, embedded in gr^iice, near Lo«:^h Bray, 
and Cronebanc, in the county o^ Wicklow, Ireland; 
and also in mountain rock, in some parts of Devonshire. 
They are cut by means of emery (58), and polished 
with tripoli (119). The darkest green specimens are 
set upon a somewhat steeUcoloured foil ; and the pale 
ones are either placed, like the. diamond, on a b^ck 
ground, or upon a* silvery foil. The ac^ua marine is 
usually made into, necklaces ; but it is likjewise employ- 
ed for .brooches, and not unfrequently for seal stones 
and ent£^lios. The larger ones are in much esteem 
amoorg the Turks for the handles of stilettos. 

6Q. The TOUIIMALINE w d sipne helonging taike s€m€ 
JamUy as the emerald, and generally ^ a smoky blackish co* 
lour: sometimes, however, il is green, red^ blue, or brown; 
and, when not very thick, it is transparent. 

It is occasionally Jound in shapeless masses, but more Jre-' 
guently crystallized in three, six, or nine-sided prisms, va- 
riously truncated or terminated ; and its weight is somewhat 
more than three times that of water. 

This stone was^first made known- in Europe, about 
the beginning of. the last century, by the Dutch mer- 
chants, who brought it from the island of Ceylon, where 
it is principaSly found. When strongly heated it be- 
comes electric ; one of the summits of the crystnl ne- 
gatively, and the other positively. An earhr writer, by 
whom It is mentioned^ says, that ** it has toe property 



not only of attracting ashes from the warm or burning 
coals, but th^t it also repela them again, which is very 
amusing : for as soon as a small quantity of ashes leaps 
upon it, and appears as if endeavouring to writhe them- 
selves by force inXo the stone, they in a little time 
spring from it again, as if about to make a new attempt. 
It was on this account that the Dutch called it the 
ashes drawer.'' 

Since the above period, tourmatine has been focmd 
ia Brazil ; and in Norway, Germany, France, and ss^ 
veral other parts of Europe. It generally oecurs eoh 
b«dded in different kinds of mountain rock ; 8iid» in 
these, is rather eon^aed to single beds or strata^ than 
disseminated through the whale. mass of the mounlain. 
A piece of tourmaline, of cylindrical form, and brownish 
grey colour, was some time ago discovered in the 
neighbourhood of Kitt-hill, near Callington, Corowall. 
Black tourmaline, both in large and smaHi cnrstals^ is 
fcHind in -granite rook, in the vicinity of the Logan or 
Rocking-3tones, near Treryu, m the same couo4iy. 

When laid on a table, the tourmaline appears a darjc 
and opaque stone ; but, wheft held against the lighH, it 
has generally a pale brownish hue. It is sooietimes evt, 
polished, aaod worn as a gem ; but, on account of the 
BiuddidQess of its cok>urs» it is not in general much 
eateemed. Those persons who wear tourmalines set in 
rings consider them more as efa^ts of cusiosity than of 
elegance : they show them as small electrical instris- 
BaentSy which, after being heated a little whiie by the 
fire, will aitvact and repel light bodies. 

In the superb coUection of minerals of the British 
Moseumy there is a magnificent specimen of red 
tourmaline^ or rubeUke^ which has been valued at 
1,000/. sterling. It was presented by the King of Ava 
to the late Colonel Symes, when on an embassy to that 
county, and waa afterwards deposited by the latter in 
Mr* GreviUe's coUection ; with that collection it' became 
the property of the British Museum. 
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GARNET FAMILY. 

70. The PRECIOUS, or NOBLE GARS£T, is agenk 
Iff crimson colour, which, when crystallized, has the form of a 
twelve-sided solid {Fig. 11, 12). // is st^fficiently hard to 
scratch quartz, and is about four times as heavy as water. 

This stoae is found abundantly in many mountains 
(particularly of primitive rock), in different parts of the 
world. But garnets of hardest and best quality are 
brought from Bohemia, where there are regular mines 
of them ; and a great number of persons are there em- 
ployed in collecting, cutting, and borine them. The 
boring is performed by an instrument havmg a diamond 
at its extremity, which is rapidly turned by a bow. 
The work is so expeditiously performed, that an expert 
artist can bore 150 garnets, or he can cut and polish 
thirty, in a day. In Suabia there are two towns in 
which upwards of 140 persons are employed in these 
operations. 

Ill generd garnets are stones of inferior value. 
V\^hen compared with the ruBy, those even of finest 
quality have a very sombre appearance. The kinds 
most esteemed are such as have ^ clear and intense red 
colour, or a rich violet or purplish tinge. The best 
garnets are cut in the manner of other precious stones, 
and are usuaHy set upon a foil of the same colour. To 
heighten the colour and transparency of certain gar« 
nets, jewellersv either form them into what are called 
doublets, by attaching to the lower part of the stone a 
thin plate of silver, or they hollow them underneath. 

Crystals of garnet sometimes occur three or four 
inches in diameter. These are.qut into small vases; 
which, if of good colour, and free from defects, are 
highly valued. Many fine engravings have been 
executed on garnet. One of the most beautiful that is 
known is a figure of the dog Sinus, in the possession of 
Lord Duncannon. 
. The coarser kinds of garnet are i^scd as emery for 
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the polishing of other minerals; and are thus prepared. 
They are made red-hot, then quenched in water, re- 
duced to powder in an iron mortar, and lastly difRised 
through water, poured into other vessels, • and allowed 
to settle, in order to obtain an uniform powder. This 
powder is known to artists by the name of red emery. 

It has been conjectured that our garnet was the 
same kind of stone which, on account of its colour, the 
ancients denominated carbuncle. 

71. Common Garnet.— -A very inferior rariety of 
garnet, of brown or greenish brown colour, is found 
ID our own country, and particularly amongst rocks 
near Huntley, in Aberdeenshire, Scotland. 'Hiese gar- 
nets, however, are, in general, so soft as to be of little 
value to the lapidary ; and consequently are seldom cut 
or polished for, ornamental purposes.' But being easily 
fused, sand abounding in iron, they are occasiondly em-* 
ployed as a flux in the smelting of rich.iron ores ; and as 
an addition to poor ones. 

72. Syrian Garnets are distinguished hy their ino' 
let or purplish tinge. Some writers state that they have 
their name from the word Soranus, which si^ifies a 
red stone ; and others from Sirian, a town m Pegu, 
where they are said to be found in great beauty. 

7S. Pyrop Garnrts are of a daxhhlood'red colour^ 
which, when the stones are held between the eye and 
the light, falls strongly Into yellow : they are chiefly 
brought from Bohemia ; are employed in almost every 
kind of jewellery, and generally set with a sold foil. At 
Waldkirch, in Suabia, there are twenty-lour mills for 
the cutting and polishing of pyrop 'garnets ; and 140 
masters are occupied in manufacturing these stones. 

74. Vesuvian is a liver broton kind of garnet^ that 
was originally found among rocks ejected from Mount 
Vesuvius { and^ in the vicinity of which mountain it 
still occurs in considerable abundance* At Naples it 
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k cut into Btanes f«r rings and other ornaments. Ve- 
suvian has of late years been found in other parts dT 
£ur<^; and even at Kilranelegh, and Donegal, in 
Ireland. 

75, Cinnamon Stone is a kiniqf garnet qfhtfacinth^ 
red cohury which is found in angnlar and roundish 

Iiteces among the sand of rivers in the island of Cej- 
on. It is cut as a precious stone ; and, when of good 
colour, and free from flaws, is of considerable value. 

QUARTZ FAMILY. 

7(J. COMMON QUARTZ is a hard and foliated jtiJ- 
sUtnce, usually of white or grey colour, md more or less trans' 
patetit. 

It ii generally found m shapeless masses^ which are naarly 
thriee as heavy as water^ and the fracture ^ which is giflusy. 
When crysiaflizedf it most commouiy has the fotm ^ a nis 
fukd priim, terminated ly a pyramia of six sidesm 

This kind of stone forms a constituent part of many 
mountains,, and is very common in our own^ as well as 
In most other countries. It is sufficiently hard to scratch 
iron and steel ; and it has the property, after liaving 
heen several times successively made red-hot, and dip- 
ped into water, of communicating to that fluid a certam 
degree of acidity. 

Quartz is employed, in place of sand, for making the 
fiper kinds of glass ; and also ia the maB«&ctfira of 
porcelain* For the latter pufpose great quaolities are 
collected from the mountains of Waks, ground itito 
powder, and in that state shipped to liverpool, and 
other parts. After having been burnt and reduced to 
powder, it is sometimes mixed with clay, and formed 
mto l^ricks §&f the construction of glass furnaces; these 
are capable of resisting the intense heat which is requi- 
site in the fusion of glass. 



77. BuRRSTONB is a H)esicular and corroded ysemety 
^ guMTtz, mhicb Jmrms ts mast §acdUmt^ and vahatme 
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Umd ef mUhttme. It lA chiefly fbmd in France ; but 
k so much esteemed by the English roiUers, that the 
Society of Arts, in London, for many successive years, 
o&red a considerable reward for its discovery in Great 
Bvitain^ At length a vein of burrstone was discover- 
ed in the Moel y. Golfa hills, North Wales, by a 
Mr. Evans, who, in consequence, received a premium 
fiom the Society. About the same time another 
vein was Opened near Conway ; and the same Society^ 
in 1800, gave a premium of 100/. to. the widow and 
orphan children of the discoverer. Both these quarries 
were sufficiently convenient for water carriage ; yet the 
demand for the Cambrian burr did not answer the ex- 
pectation, and millstones of French production were 
still preferred to them. 

The- mode of splitting these stones, as it is practised 
in some parts of France, is singular, and affords a proof 
of the extraordinary power of capillary attraction. The 
blocks are first cut into the 'form, or cylinders, some- 
times many feet in height. To split these horizon- 
tally into millstones, circular indentations are made 
round them, at propct distances, according to the 
thickness that is to be given to the stones : wedges of 
willow, that have been dried in an oven, are then 
driven into the indentations' with a mallet. When these 
have been sunk to a proper depth, they are moistened 
with water; and, af^er a few houi%, the several stones 
that have been marked but are found to be perfectly 
separated. 

76. ROCJS: CRYSTAL is an extrwiBly beauH/kl kind of 
quartz, sometimes perfectly transparent^ andsomettmes shaded 
wUk grey, yelloWj green,' hrown, or red* It occults in the 
form of crystals with six sides, each terminated by a mx'tided 
prism'. 

The name of this substance was considered by the 
ttidents to signify ice, or water crystallized ; and they 
iiM^iiefl that crystsd wa^ produced from a congelation 
of water. 
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Ito uses are numerous. It is cut into vases, lustreiy 
and snuff-boxes ; and many kinds of toys of extremely 
beautiful appearance are made of it. When pure and 
perfectly transparent, it is much in request by opticians, 
who make of it those glasses for spectacliss which are 
called pebblesy and who use it for various kinds of op- 
tical instruments. The best crystal is imported from 
Brazil and Madagascar, in blocks, not unfrequently 
from fifty to a hundred pounds in weight. 

This stone' is wrought into the different shapes that 
are required, by sawing, splitting, and grinding. The 
sawing is effected by an extended copper wir^ fixed to 
a bow : the wire is coated with a mixture of oil and 
emery, and is drawn backward and forward until the 
operation is performed. But, as this process is a 
tedious one, particularly when the mass is large, a more 
expeditious, although less certain method i^ •sometimes 
adopted. The crystal is heated red-hot, and a wet 
cord is 4rawn across, in the direction that. the workman 
intends to split it. ' By the rapid cooling thus effected, in 
the direction of the cord, the stone easily splits by a sin- 
gle blow of the hammer, and generally in the direction 
required. The grinding is performed by means of emery : 
and the polishing effected by tin ashes and tripoli. 

The ancients held vases that were made of this stone 
in great estimation, particularly when they were of 
large size. Of two cups which the jtyrant Nero broke 
into pieces, in a fit of despair, when informed of the 
revolt that caused his destruction, one was estimated to 
be worth more than 600/. of our money. The most valu- 
able kind of crystal that was known to the ancients was 
obtained from the island of Cyprus; but it was often 
faulty in particular parts, having flaws, cracks, and 
blemishes. When the crystal was used for the engrav- 
ing of entaglios and cameos, the artist could sometimes 
conceal these defects amongst the strokes of his work ; 
but, when it was to be formed into cups or vases, this 
could not be done, and for the latter purpose the purest 
pieces only could be employed. 
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In the counties of Comwa}laQd Derby, in the neigh- 
bourhood of Bristol, and amongst the mountains, of 
North Wales, small crystals of this kind are frequently 
founds these are . respectively' called Cornish, Buxton, 
Bristol, and Snoxvdon diamonds. We are informed that 
the crevices of some parts of Mont Blanc and the Alps 
contain rock crystal in such abundance as to be per- 
fectly bristled with it. 

Some crystals contain in their SHbstance drops of 
water, or other kind of fluid; and these, as curiosities, 
are usually sold at a rate considerably higher than 
others. There are in the British Museum specimens 
of crystal which enclose many kinds of foreign sub- 
stances, such as ironstone, needle antimony, and asbes- 
tos (136). 

Various means have been devised for commuriricating 
colours to rock crystal. If it be heated and plunged 
into a. solution of indigo, or copper, it acquires a blue 
colour; or if into a decoction of cochineal, a red colour. 
A clove-brown colour may be given by exposing it to 
the vapour of burning Wood. Artists sometimes com- 
municate beautiful colours to/ock crystals, by forming 
them into what are called doublets. Two modes of 
doing this are adopted. In one, a stone that is bril-* 
liant-cut at the top is hollowed underneath,, filled with 
the colour that the stone is intended to' exhibit, and 
then closed at the bottom by a plate of glass. If this 
kind of doublet be dexterously executed, the deception 
is not easily discovered ; for the whole mass will appear 
of an uniform tint. The second kind of doublet is 
formed by cementing a coloured place of glass on the 
base of a rose or brilliant cut crystal : by this the whole 
stone acquires the colour of the plate. 

There are found in nature, many coloured kinds of 
crystal. These are often confounded with precious' 
stones ; and, as such, are made into female ornaments 
of difiPerent kinds. The following are the principal of 
them. 
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79. CoMMOK AMSTinrsT. — nis is a vhki'^olourtd 
grviUii, which acquires considerable bnlliaiiGjr in po« 
lisning, and is sometimes of sufficient size to be formed 
into columns more than a foot in height, and sereral 
inches in diameter. - When the colour is ^ood, and 
uniformty diffused, amethysts are cut into necklaces, 
bracelets, ear-rines, and seals ; and, when less pure, diey 
are manufactured into snuff-bo^ces. They are valued 
in proportion to the depth of their colour, and to their 
perfect transparency. The most favourite form in 
whidb they are made up is in necklaces ; and, ns it is 
not easy to find a number of perfect stones with pre- 
cisely the same tint of colour, necklaces of this de^ 
scription are very vfduable. The finest that is known was 
in the possession of her late Majesty. When the colour 
is not uniformly diffused, jewellers sometimes expose 
amethjrsts, for a little while, in a mixture of sand and 
iron-filings, to. a moderate heat; and, by this process, 
their appearance is rendered more uniform. 

The amethyst being almost the only coloured stone 
that can be worn with mourning, it derives, from this 
circumstance, a considerable addition of value. 

This species of gem was well known to the ancient 
Greeks and Romans, and was held by them in great 
esteem. Its name is derived from the Greek language, 
and implies a power of preventing intoxication ; which 
(originating no doubt in the resemblance of its colour 
to that of wine, and the absurd doctrine of sympathies) 
it was believed by the ancients to possess. They 
ascribe to it many other virtues, equally surprising and 
equally' absurd; particularly that the wearing of it 
wouM expel melancholy, procure the confidence and 
friendship of princes, render* people happy, and even 
dispel storms of wind and hail. The ancients fre- 
quently engraved upon amethyst ; and their favourite 
subject was the representation of Bacchus and his fbl« 
lowevB* 

The most valuable amethysts are imported into 
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Europe from India and Ceyloo. Thete, although th^ 
are with troth deBomiDated oriental^ must be carefully 
distinguished from the true oriental amethyst (55)« 
which 18 a much taiore valuable ^m^ The amethjrsta 
next iniesteem are found ini Brazil,, and are procured 
in the mining districts of that country* Siberia, and 
Various countries in Europe, especially Germany and 
Spain, also furnish very beautiful amethysts ; and in<^ 
ferior stones of this description are even found io the 
mountainous districts of some parts both of Scotland 
and Ireland. 

80. False Ruby is a crystal t^f r^d colour ^ and found 
in Bohemia, Silesia, and Barbary. 

81. False, or Water SAPPHiaie isahiue crystal^ 
which does not. differ much in appearance from the 
true sapphire, but is considerably less hard. This 
kind is found in Bc^mia, Silesia, and some parts of 
Switzerland, but it is not so valuable as the last. 

82. False Emehald is a green vatiety of crystal^ the 
scarcest and most valuable of all the coloured kinds. 
It is chiefly found in Saxony and Dauphiny. 

83. Yellow, or Topazike Crystal m a stone of 
•wine'-yellow eohur^ It is found in Brazil and Bohemia, 
but has no other alliance with the true topaz than its 
colour* 

8I-. Cairn Gorum Crystals are obtained in vari- 
ous parts of Scotland, but particularly from a mountain 
of that name in the county of Aberdeen. They are 
Usually of smoky ijeUoto or Irown colour^ and are, at this 
time, so much in request for ornamental articles of 
dress, that several lapidaries have been induced to settle 
in Aberdeen, who are constantly employed in cutting 
them for seals, rings, necklaces, brooches, and other 
trinkets. When these crystals are of deep and good 
colour, they are nearly as estimable as topazes ; and, 
if clear and iarge^ they are sold at a high rate. The price 
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•f Inftrior wetA ttones varies from t«ii Afflings to tfaroo 
or four pounds each ; but those of superior beauty will 
produoe from five to ten guineas. Such specimens 
as have a pure and full yellow colour are often sold 
for topazes. When they are muddy, the lapidaries have 
the art of entirely dissipating the colour, and giving 
them a transparent lustre. This is done by means of 
heat, whidi will dissipate the colour of every species of 
erystal. 



86. AFANTURINE is a quartz, generally of 
colour, sprinkled unth yellowish shining points ofmtCQ (123)> 
iohich are dispersed through its whole substance, 

A French artist, some years ago, having by accident, 
pr ^< paraventure," suffered a quantity of brass fifings 
to fall into a vessel of melted glass, afterwards found 
that it was admirably calculated for vases and different 
kinds of ornamental work. Hence he denominated it 
avanturine, a nune which minendogists have since ap* 
plied to those natural objects of which this production 
of art was an apparent imitation. 

Avanturine is found in some of the countries border- 
ing upon the White Sea, in Spain, and some parts of 
France. In the late Leverian Museum there was a 
piece which weighed neiu* five pounds; and was unique 
both for beauty and magnitude. It had been disco** 
vered in 1 788, amongst the ruins of the triumphal arch 
of Julius Caesar in the valley of Suse, in Piedmont ; and 
ii^as purchased of the person who found it for 200 
guineas. Avanturine is cut into various ornamental 
articles, which are sometimes sold at a very high 
price. 

Imitations of it are very common, and are formed by 
the simple operation of throwing brass or copper filings 
into coloured glass in a state of fusion. 

a6. CATS-EYE is m$to$te ofhrowmak grey colour, tinged 
with green, yellow, white f or red; semi-transparent, and re^ 
fleeting/ram itf inferior a splendid white iin0 or speck, which 
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Vnries according to the direction in which the stone is held /• 
the li^ht. 

It f# found in pieces that are rounded^ massive, or biuni* 
edged. 

These stones are considered by SiOme writers as va- 
rieties of quartz (76), and by others as a kind of opal 
(102). They are sometimes found in Hanover, but 
are chiefly brought from the island of Ceylon. It is 
usual to cut them |;>efore they are exported, and ge- 
nerally in a convex and oblong form, without facets* 
and in such manner as to bring the streak which inter* 
seels them into the centre. Among the king of Candy's 
jewels, which were sold by auction in London, in June 
j820,. ^as a cat's-eye of extraordinary magnitude ^nd 
beauty. It was two inches in diameter, of dark colouTt 
and nearly hemispherical. This stona was set in gold, 
with smail rubies round it, and was sold for more than 
400/. 

Cat's-eyes are chiefjy used for setting in rings. 
Their size seldom exceeds that of a hazel nut; bu( 
there was one in the cabinet of the Dukes of Tuscany, 
which was nearly an inch in diameter. Those that are 
the most highly esteemed are of an olive-green, or red 
colour. 

87. WOOD STONE is a very hard mineral substance, 
supposed to have been wood petrified with a siliceous mineral 
called komstone. 

It is of various colours; and has not only (he esetemal apf^ 
pearance^ but th$ internal organization t^woodi 

This extraordinary mineral is found embedded in 
sandy loam, in alluvial soil (269), and occurs in various 
parts both of Europe and Asia. It has been found in 
ferrugjiious sand, near Woburn, in Bedfordshire, and 
near I^utfield, in Surrey. Immense pieces of it are dis* 
covered in some places in tl^ original shape of the 
trees; trunks, branches, and roots. In the year 1752 
the whole under part of the trunk of a tree, with its 
branches and roots, was found, in a state of woodstone, 

j>2 
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near ChemmtZy in Saxony ; and, in the Electoral Ca- 
binet at Dresden, there is part of the trunk of a tree, 
from the same place, which measures five feet in length 
and as many in thickness. 

Woodstone is in considerable request by lapidaries. 
It takes a good polish, and is made into beads for neck- 
laces, and other female ornaments. In the East Indies 
it is generally called Petrified Tamarind Tree, 

88. COMMON SAND is a granulated kind of quartz; 
or consists of rounded grains of small size, which have a vitre^ 
ous or glassy surface. 

It is usually of white or yellowish colour ; bui is sometimei 
Hue, v%olety or black. 

In the torrid regions of Africa and Asia there are 
immense tracts of desert covered only with sand, so 
dry and light as to be moveable before the wind, and 
to be formed into vast hills and boundless plains. These 
are incessantly changing their place, and frequently 
overwhelm and destroy the travellers whose necessities 
require them to enter these dreary realms. 
' Sand has numerous uses. When mixed in due pro- 
portion with lime, it forms that hard and valuable ce- 
dent called mortar. Melted with soda (S^OO) and 
potash (205) it is formed into glass ; white sand being 
used for the finer kinds, and coarse and more impure 
sand for bottle glass. A very pure kind of sand 
which is found in Alum Bay, on the west side of 
the Isle of Wight, and on some parts of the coasts 
of Norfolk, is in great request by glass makers. Sand 
13 also employed in the manufacture of earthen- 
ware ; and its utility in various branches of domestic 
r economV) but particularly for the scouring and clean- 
* ing of kitchen utensils, is well known. In agriculture 
sand is used by way of manure, to all soils of clayey 
lands ; as it renders the soil more loose and open than 
it would otherwise be. The best sand for this purpose 
is that which is. washed by rains from roads or hills, or 
tU^t which is taken from the beds of rivers. 
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There is a kind of sand which is naturally mixed 
with clay, and has the name of Founders Sand, from 
its being chiefly employed in the formation of moulds 
to cast metals in. At Neuilly, in France, there is a 
bed of perfectly transparent and crystalline sand. 
Each grain, when examined with a magnifying glass, 
is seen to consist of a perfect six-sided prism, terminat- 
ed by two six-sided pyramids. 

The uses of the diflerent kinds of sandstone will be 
enumerated in the account of the rocks (267, 268). 

89. LYDIAN STONE is a kind of flinty-slate, of greyish 
or velvet-black colour , not quite so hard as flinty opaque^ and 
about twice and a half as heavy as water. 

It is usually massive, and, intemaNy, has a glimmering op* 
pearanee. 

This mineral occurs in beds in primitive clay-slate 
(257) ; and is found in Bohemia and Saxony, and also 
in the Pentland hills near Edinburgh, it was first 
noticed in Lydia, whence it derived its name. 

It is sometimes used as a touchstone to ascertain the 
purity of gold and silver. This was its use among the 
ancients. Tlie metal to be examined is drawn along 
the stone so as to leave a mark, and its purity is judged 
by the colour of the metallic streak. A good touch- 
stone should be harder than the metals, or metallic 
compounds to be examined ; if sofler, the powder of 
the stone mixes with the trace of the metal and ob- 
scures it. A certain degree of roughness on the sur-. 
face of the best stone is also requisile, that the metal to 
be tried may leave a trace or streak sufficiently distinct. 
It must not, however, be too rough, otherwise the par- 
ticles of the metal will be hid amongst its inequalities, 
and no distinct trace will be formed. The touch-stone 
should also be of black colour, as this tint shows the 
colour of the streak better than any other. 

90. FLINT is a peculiarly hard and compact kind of stone, 
generally of smoke^grey tolour, passing into greyish white, 
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reddiik, or brown. It ii nearly thrieg as heavy as waier^ and 
when broken will split, in every direction, into pieces which 
have a snAoth surface. 

It is very common in several parts of England, generally 
among chalk, arranged in a kind of strata or beds,, and in 
pieces that are for the most part either rounded or tubercular. 

llie property which flint possesses of yielding sparks, 
when struck against steel, has rendered it an article of 
indispensable utility in the system of modern warfare. 
To this substance the sportsman also is indebted for 
a means of obtaining his game. The art of cutting, 
or rather of breaking, this stoue into gun-flists is of 
modem date, and was for a long time kept secret. 
The mo6t absurd and contradictory accounts nave been 
ghren of it by Yarious writers ; and it is only of late 
9iat the true mode has been rendered public. It con- 
sists in striking the stone repeatedly with a kind of 
mallet, and hnngins off at each stroke a splinter which 
is sharp at one end and thick at the other. These 
splinters are afterwards shaped, by placing them upon 
a sharp iron instrument, ana then giving them repeat- 
edly small blows with a mallet. During the whole 
operation the workman holds the stone in his hand, 
or merely supports it on his knee : and the ope- 
ration is so simple that a good workman has no diffi- 
culty in making 1500 flints in a day. The manufacture 
of eun-flints is chiefly confined to England, and two 
or three departments in France. In Pk*ussia an attempt 
was once made to substitute a kind of earthen ware or 
porcelain for flint ; and such was, for some time, used 
by the Prussian soldiers. All the kinds of flint are 
not equally adapted for guns: the best are the yel- 
lowish grey ; the dark smoke and ash-grey varieties are 
also used, out they are neither so easy to be split, nor do 
they afford such thin fragments as the other; and, 
owing to their greater hardness, they wear the lock 
sooner. 

Flint is employed in the manufacture of porcelain 
and glass. For tKts purpose it is heated red hot, and, in 



that ifite^ it UinHirniBlo cold wal^r. Itiatllenofawhita 
eviour, and oapable, without difficullTf of being re^ 
duced to powder, either in a mortar or by a mllL Aftat 
fids powder has been passed through fine sievesy some 
aqua Ibrtts is poured upon it, to dissolve any particles 
at iron which it may have acquired in the grinding* 
The powder in then several times washed in hot water, 
and afterwards dried for use. The .glass that is manu* 
factured from this substance is penectly transparent 
and faultless. 

Oiass is made by mixing sand, or prepared flinty with 
a certain proportion of soda (200) or potash (205) ; and 
eipposioff these substances, in a furnace, to a violent 
heat. When they are in a perfectly fluid state, part of 
the melted matter is taken out at the end of a long 
hollow tube. This is done by dipping tl^ tube into it; 
and turning it about until a sufficient quantity is taken 
up ; the worfaman, at each turn, rolling it gently upon 
a piece of iron, to unite il more intimately. He tiiea 
blows through the tube till the melted mass, at the ex^ 
tremity, swells like a bubble ; after which he rolls it 
again on a smooth surface to polish it, and repeats the 
blowing imtil the glass is broogtit as nearly to the size and 
Ibrm of the vessel required, as he Uiinks necessary. 

If he beformine a common bottle, the melted mattet 
ait the end of the tube is put into a mould of the exact 
size and shape of ^e booy oi a bottle t and the neck is 
formed by drawing out the ductile glass at the upper 
extremity. 

If he be making a vessel with a large or wide orificet 
the glass, in its melted state, is opened and wideneci 
with an iron tool ; after which, being again heated^ it 
is whirled about with a circular motion, and » by the 
centrifugal force thus produced, is extended to the sizse 
required. Shoidd a handle, iPoot, or any thing Gf sirnilar 
kind be required, this i« made separately, and stuck on 
in its melted stated 

JVindfM glass is made in a similar mann^, except 
thai the ttiaai at th« afid of a tube is formed into a 
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Gjrlindricftl shape. TUi being cut loDsitudUiially, by 
BciBaan or sheers, is gradually bent back until it be* 
conies a flat plate. 

Large plate glass for lookingoglasses is made by sof<* 
ftrlng the mass, in a etate of complete ftision, to flow 
iqion a casting table, with iron ledges. Hiese oon«* 
fine the meltM matter, and, as it cools, a metallic 
roller is passed over it, to reduce it to an uniform thick* 



Glass utensils, unless very small and thin> require to 
be gradually cooled in an oren. This. <>peration is 
called annealings and is necessary in order to prevent 
them from cracking b}' change of temperature, wifnng, 
or slight accidental scratches. 

It appears that the manufacture of glass was known 
veiy early ; but glass perfectly transparent was esteemed 
of extremely hich value. It is stated tbat the Empennr 
Nero purchased two glass cups with handles for a sum 
which was equivalent to 50,000/. of our money. The 
windows of some of the houses of the ancient city of 
Pompeii, which was buried by an eruption of Mount 
Vesuvius in the year 79, were glazed, but the glass 
%:as thick, and not transparent. 

By many perisons flint is used as a test for ascovi 
taining the purity of silver coins. Thia is done by 
rubbing them upon the flint; add if the mark widw 
they leave be not perfectly white, they are rejected as 
counterfeit. 

01. CALCEDONY is a species of guariz, generally of 
wnitish, hluishy or smoky-grey colour ; and, token hrohen, it 
appears internally dult, and somewhat splintery, 
' // is generally found in aniassiifestaie,'is harder than flint, 
generally semi-transparent, and^^. times heavier than water*. 

Tlie name of this Stone is derived from Chalcedony 
in Upper Asia, whence it appeals t<»^l^ave been oHgih^ 
ally obtained, and where it is still fouQd in. consider- 
able jabui^dance. Several superb specimens of Cake- 
dony have been, found, in Britaiai and particuIlQiy in 
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frome of the tin and copper mines of Cornwall. It 
occurs in several parts of Scotland ; and in many of the 
countries of the Continent. In the Leverian Museum 
there was a specimen of calcedony, which weighed, 
more than 200 pounds. Its whole surface appeared such' 
that, at first sight; one might imagine it to have formerly 
been in a liquid state : it had much the appearance 
that thick oil has while boiling. 

Few stones are susceptible of a higher or more 
beautiful polish than calcedony. Hence the different 
varieties of it are cut into ring and seal stones, neck- 
laces, ear-pendants, small vases, cups, and snuff-boxes, 

92. ONYX is a kind of calcedony ^ generally marked alter** 
nutely with ^tripes of white and black, or white and brown. 

Its name is derived from the Greek language, and 
ha6 been given on account of its resemblance in co- 
lour to the whitish band at the base of the human 
nail. The distinction which appears to be made 
betwixt onyx and sardonyx^ arises from the colours of 
the former being arranged either concentrically, or in a 
somewhat confused manner, and those of the latter In 
regular stripes or bands. 

Both these kinds are highly esteemed by lapidaries, 
for the formation of vases, snuffboxes, and trinkets 
of various kinds. Of sardonyx the ancients made 
those beautiful cameos, many of which still ornament 
our cabinets. The ingenuity they have shown, in the 
accommodation of the natural veins and marks of the 
stone to the figures engraven upon them, is such as to 
excite, in many instances, the greatest admiration. 

It is said that we are entirely ignorant of the country 
whence the ancient artists obtained the largo specimens 
of sardonyx which are now found in some cabinets. 

Onyx is imported from the East Indies, Siberia, 
Germany, and Portugal. 

93. CARN ELIAN is another kind of calcedony usually 
of a red orilesbf colqur^ though sometimes white^ orange ^ or 
yellow, 

J) 5 



n CHRTSOrAASE. 

On Beyeial of the BritiBh sborascaraeUims aie found 
with other pebbles : but the most beautiful and valuable 
kinds are imported from the East Indies. These are 
sometimes so large as to measure nearly three inches 
in diameter. The kinds principally in request are those 
of pure white^ and bright red colour; and jewellers 
have the art of changing the colour of the yellow 
varieties to red, by heat. 

No stone is so much in request for seals as carnelian. 
It is likewise cut into beads for necklaces, and stones 
for ear-rings; into crosses, bracelets, and other trinkets, 
which, in India, form a considerable branch of traffic^ 
The amount of the sale value of different kinds of car- 
nelian goods vended by the East India Company in 
1807, was 11,187/.: but, in other years, it has not 
usually been so much as half that sum. 

Formerly camelians were exported from Japan to 
Holland; and thence were carried to Obersteis^ in 
France, to be exchanged for the agates of that country, 
which were exported to China. 

The carnelian was much esteemed by the ancienta ; 
and many fine engraved carnelians are preserved in dif- 
ferent collections. 

94. CHRYSOPRASE, an extremely hard kind of stone, 
of clear and delicate applc'green colour, is considered to be a 
kind of ca Icedony, 

This beautiful mineral has hitherto been found 
only in the vicinity of Kosemitz, and in a few 
other parts of Lower Silesia. It is susceptible of 
a high polish, and is much prized by jewellers when 
its colour is deep and pure. Its colour, however, 
is so fuffitive, that, if kept in a warm and dry situa- 
tion, it loses the greatest part of it; and if exposed to 
moisture it becomes much altered. Lapidaries assert, 
that great care ought to be taken in the polishing 
of it ;— pretending that if, from want of sufficient 
moisture, or by the too rapid motion of the wheel, 
it be over-heated, it will become whitish or turbid. 



Cbi^sopnM is genenSij cut itdd a coni^tA fcmHf iff 
what jewellers call en caoochon ; and is set with green 
f^ieta beneath it, as foil. It is used folh ring stones^ 
(yt^ches, and other ornaments ; and is found to harmo* 
nize well with diamonds and pearls. The larger and 
more impure masses are cut into snuff-boxes, seal 
stones, and similar articles. Some of the finest speci-^ 
mens of chiysoprase that are known, are to be seen in 
the cathedral church of Prague, where a smi^ closet is 
Inlaid with them. . 

Imitations of chrysoprase are sometimes imposed 
upon the public ; but these are easily known by persons 
who are acquainted with the nature of precious stones. 

95. BLOODSTONE, or HELIOTROPE, is an opaque 
stone of the guartz family, generally of dark green colour, 
with a somewhat bluish cast, and marked with hlood-red spots 
or stripes. 

It wuctlly occurs in masses of irregular Jorm ; And, when 
eui tMn^ is Momttimes translucent at the edges. 

The most valuable kinds c^ bloodstone are importe<{ 
from the Edst. They are not so opaque as those which 
are found in Germany, and are marked with more vivid 
spots. As bloodstone is capable of a high polish, and 
is even better calculated for engraving upon than car- 
nelian (93), it is in great request for seal stones, for the 
tops and bottoms of snufr-boxes, and other articles 
on which costly gold mountings are frequently be- 
stowed. Its dark colour and opaque appearance prevent 
its b^ing much used for beads. Great quantities of it 
are consumed in China as ornaments to the girdle clasps 
of the superior ranks of people. Absurd as it mdy ap- 
pear, many persons entertam a notion that this stone 
worn in the dress will prevent bleeding at the nose. 
Good bloodstone and carnelian are considered to be 
about the same value. 

There are many cameos and intaglios, both by an- ' 
ctent»and moderns, executed in bloodstone. In the 
National Library at Paris, there is a fine engraved stone 
of this^kind^ representing the head of Christ whilst un< 
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dergoing the pwushment of teoiirgiiiff* and io cat tkat 

tl^ red fpots are made to represent curopa of blood. 

The ancients procured bloodstones chiefly from 
Ethiopia; but» at present, the most highly esteemed 
▼arieues are brought from Bucharia, Great Tartar]^, 
and Siberia. A kind of mineral nearly resembling tms 
is found in Rum, one of the western isles of Scotland. . 

The spots in bloodstone are particles of red jasper. 

g6. JASPER is a species ofjuartz, and one of the hardest 
stones with which we ere acquatnted. It varies much tfi.co* 
tour, being red, green^ yellow, blue, olive, violet, black, and 
fflten variegatedf spotted, or veined with several other cohurs* 
Jt is usually opaque, but is capable of receiving a bfaut{fut 
polish. 

This stone is found in large and shapeless masses, and con^ 
ititutes an ingredient in mountains of various parts of the 
world. 

Such is the hardness of jaspen that the savages of 
Canada avail themselves of it for the fabrication of the 
heads of javelins, and sometimes also of arrows. It is 
used by artists for the formation of vases, snuff-boxes, 
seals^ and trinkets of various kinds ; and formerly cups 
and saucers were sometimes made of it. Many beau* 
tiful antique engravings have been made upon jasper. 

In the province of Andalusia, in Spain, there are 
four fine quarries of jasper. One of these is celebrated 
for a blood-red stone, streaked with white, exceedingly 
hard and very handsome, of which the beautiful columns 
of the tabernacle in the Escurial are made. This quarry 
is in the territory of CoguUus, in the archbishopric 
of Seville, and was purchased by the Crown in 1581 ; 
but was afterwards so far neglected, that even the place 
where it lay was not remembered. It was, however, 
again discovered about the end of the reign of Charles 
the Third, after a very expensive search made by order 
of the government. 

Jasper occurs in the Pentland hills, near Edinburgh, 
and in several other parts of Scotland; in the Shetland 
Islands, and Hebrides. It has been observed in most of 



the eountries of the Continent; and is founds in great 
abundance, in Siberia. 

97. Red Jasper is an opaque red stone which isfoundt 
embedded in red clay 'ironstone in Baden ; and is cut and 
polished for various ornamental puposes. There are 
extant many fine antique engravings on red jasper. 

98;' Egyptian Pjsbble i«.« kind of jasper^ that is 
found' if^ ghbular or rqwide4 pieces, and is distinguish" 
allt^ fi^hen cut or broken, by itsnitmerpits colours, arranged 
in concentric stripes or layers. It is chiefly brought 
from Egypt ; and, as it is capable of receiving a fine, 
polish, ana when polished is very beautiful, it is manu« 
facturcd into several kinds of ornamental articles. 
From the. great abundance in. wliich it is supplied, it is, 
however, much less valuable than carnelian. (93). The 
colours of the Egyptian pebble frequently assume very 
singular forms. There was one in the Leverian Museum 
which exhibited, in the centre, the resemblance of a 
pantaloon, or a man wearing a fool's cap. 

99. Striped, or Ribbon Jasper, is marked with at" 
ternate stripes of different colours j and is found in 
Siberia, Saxony, and even in the Pentland hills, near 
Edinburgh. It receives an excellent polish, and is fre- 
quently cut into the tops and bottoms of snuff-boxes. 
The red and green layers of jasper, being well defined 
and regular^ this kind * is used for several purposes of 
ornament, particularly for cameos. 

1 00. AGATE, or AGATE JASPER, as some mineralogists 
denominate it, is a semi-transparent stone qfthe quartz family ^ 
which is capable of receiving a high and very heautiful polish* 

These stones are always found in a shapeless or massive 
formy and nearly of all colours, except bright red and green. 

The name of agate is derived from the river Achates, 
in Sicily, in the vicinity of which these stones were 
obtained by the ancients in great abundance. The v are 
now found in several parts of Scotland ; in Iceland^ 
Saxony, and Hungary; and they are occasionally 
brought into Europe from China and the East Indies. 



AgalM are med In serenii kindi of ohnmeiital woik, 
and particularly for necklaces and stals. They are. 
occasionally made into cups, the handles of knives apd 
forks, hilts of swords ana hangers, and the tops and, 
bottoms of snuff-boxes. The less ornamental kinds ar^ 
manufactured into small mortars, which are employed 
by enamellers aiid others, for pounding such substances 
as are too hard to be reduced in any other way. They 
are also made into instruments for grinding colours, 
and into polishers for the glazin? of linen. In the 
Electoral Cabinet at Dresden, and the Ducal Cabinet 
in Brunswick, there are several elegant vases formed of 
agate. 

The most beautiful agates which our island produces 
are known by the name of Scots Pebbles. These are 
found in various parts of Scotland, but principally on 
the sea-shore, in the neighbourhood of Dunbar. Agate 
pebbles are found on several of the English shores, as 
those of Suffolk, Dorset, Scotland, Wales, and Ireland; 
and sometimes even in gravel pits. Many of them will 
bear cutting and polishing as well as the best agates of 
foreign countries. 

Agates are occasionally seen to be figured in yery 
singular manner ; but this, in some instances at least, is 
suspected to be the work of art. One is moationed in 
the church of St. Mark, at Venice, which had the re- 
presentation of a king's head surmounted by a diadem. 
On another, was represented a man in the attitude of 
running. But the most remarkable of the whole seems 
to hove been one which contained a representation of 
the nine Muses, with Apollo in the mid«tt of them ! 

It must be remarked that agate is not, as some mine- 
ralogists imagine, a simple mineral, but that it is com-* 
posed of various species of the quartz family, intimately 
blended together. It consists chiefly of calcedony (91), 
with flint, hornstone, carnelian (93), jasper (96), cacho- 
I6mg (105), amethyst (79), and quartz (76). Of these 
minerals sometimes only two, and sometimes three or 
more, occtir id the same agate. Its varieties, conse- 
quently, are extremely numerous.- 
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101. MocHOA Stonb is aJdndofagaie^ tohieh haSf on^ 

its surface f the resemblance of moss ; and this so nearly 
approaching a natural appearance, that some persons 
have actually supposed it to be occasioned by a con* 
densation of moss into stone. Its name is derived from 
mocks, th^ German word for mos^ 

These stones are used for several ornamental pur-- 
poses ; and are not unfrequently imitated, by spreading 
a solution of copper in nitric acid or aqua fortis (30) 
over the surface of a plain agate, and then setting a, 
small iron nail on its head in the middle. The acid 
unites with the iron, and deposits the copper in beautiful* 
ramifications from the centre. The nail must then be 
removed, and the surface carefully washed by dipping 
the stone into warm water. . Afterwardii, on the appli- 
cation of a moderate heat, the .copper becomes black* 
As, however, the deposition is merely superficial, it re- 
quires to be covered with glass, to preserve it frooa 
injury. 

lOS. OPALS are a semi-transpareni ki»d of s^otleSj which 
hape a milky cast, and^ when held heiwisci ike eye and the - 
light, exhibit a changeable appearance of colour. 
^ They are always found in a shapeless or massive slatey are 
brittle, and considerably less hard than most other precious 
stones. 

The only opal mines in the world are those of Hun- 
gary. About four centuries ago, opals were obtained, 
in such abundance, from these mines, that upwards 
of three hundred persons were employed in them. 
They still produce opals, some of which are so valuable 
as to pass, in commerce, under the appellation of oriental 
opals, whilst others are so poor as to be of no value 
whatever to the jeweller. Opals are also founds in other 
parts of Europe; and in. the island of Sumatra and 
several p^rts of the East Indies. 

Few precious stones are more beautiful than opals. 
Their elegant play of colours, brilliant blue, green, 
red^ and yellow, variously modified, iHas procured for ' 
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them a distingouhed rank among gems. Kotwith- 
standing this, they are but ill suited to the purposes 
of jewellery, on account of their softness, their great 
frangibiltty, and their sometimes splittine on a suddea 
change of temperature. They are usually set without 
bottoms; but sometimes with a black bottom, and 
sometimes with a foil of red, blue, or gold colour. 
Their value is such that a fine oriental opal is considered 
worth about twice as much as an oriental sapphire of 
the same size. By the Turks they are so peculiarly 
esteemed, that a fine opal of moderate size has some- 
times been sold at the price of a diamond. The esteem 
in which they were hela among the ancient Romans was 
such, that Nonius, the Roman senator, is stated to have 
preferred banishment to parting with a favourite opal 
which Marc Antony was anxious to possess. 

In the abbey of 6t. Denys, near Paris, there was 
formerly a curious ancient opal which was gfeen on the 
outside, and, when viewed against the light, exhibited 
a fine ruby colour; and, in the Imperial Cabinet at 
Vienna, there are two pieces of opal, from the mines in 
Hungary, one of which is about five inches long, and 
2^ inches broad ; and the other the size and shape of a 
hen*8 ecg. Both these stones exhibit a very rich and 
splendid play of colours. 

In the purchasing of opals great caution is requisite, 
as fine glass pastes have not unfrequently been sub- 
stituted for them, and sold at enormous prices. 

103. Hydrophanous Opal, or Oculus Mundi, is 
a kind ofopal, the distinguishing characteristic of ivhich 
is^ that it graduaUy becomes transparent^ and exhibits a 
beautiful fday of colour after being immersed in tvater. 
It is either of a whitish brown, yellowish green, milky 
grey, or yellow colour, and opaque ; and, when touched 
by the tongue, adheres to it. 

The name of oculus mundi has been given to these 
•tones from an internal luminous spot, which dianges 
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its position according to tbe direction in which they are 
held to the Hght. The countries in which they are 
chiefly found Are Hungary and Iceland. 

They are sometimes set in rings ; and the prices at 
which *hey were formerly valued were, in the highest 
degree, unaccountable and absurd. At present their 
value IS considerably lower, though they are still in 
great requeist as objects of curiosity. The phenomenon 
of their becoming transparent in water is supposed to 
be occasioned by that fluid soaking through their whole 
substance, in. tbe same manner as tbe transparency of 
paper is occasioned by immersing it in oil. An hydro- 
phanous opal weighing 27-i- grains was kept four minutes 
m water, and, on being taken out, weighed 32^ grains^ 
having received in this short period an augmentation 
of Ave grains, or more than one sixth part of its whole 
weight. When taken from the water, these stones as 
they dry become again opaque. 

To preserve them in beauty and perfection, care 
should be taken not to immerse them in any but pure 
water, and to take them out as soon as they have ac* 
qtiired their full transparency. If these precautions be 
neglected, the pores will soon become filled with earthy 
particles ; the stones will cease to exhibit their pe« 
culiar property, and will ever afterwards continue 
opaque. 

J 04. Common Opal is a semi'- transparent kind of opal, 
which docs not exhibit any changealle rejractlon qf 
colour. It is found in Germany, France, Italy, and 
other countries of the Continent, and is employed for 
brooches and other ornaments. A green-coloured 
Saxon; variety is sometimes cut into ring-stones. 

. 105. Mother-ofoPearl Opal, or Cacholovo, is 
a milk'tvhite, yellomsh^ or greyish white kind of opal^ 
which occurs in leehmd, Greenland, Spain, and the 
island: of) Elba. It is sometimes .cut- into a concave 
form, for rbroioches, and other female; oriuunents* Ita* 
liaa iartisto also use it for mosaic, w^orki^ 
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106. Wood OpaIi appcMri to h$ mood thai^ htf iome 
extraordinary operation of nature^ has been eonverted 
into opal. Some specinienB exhibity vei^ beautifully^ 
the licneouf texture. This kind oS opal is chiefly cut 
into pktes for the tops and bottoms of snuff-boxes. It 
is found in alluvial land in some parts of Germany and 
Hungarv. Several years ago the trunk of a tree, pe« 
netnued with opal, and so heavy that eight oxen weta 
requisite to draw it| was found in Hungary« 

PITCHSTONE FAMILY. 

107. OBSIDIAN is a kind qfglass^ generally of blackish 
colour, formed in volcanoes, from which it issues in thick 
streams. 

This substance has been used for ▼arious purposes. 
It is possible to cut and polish it ; but itsbritlleness and 
frangibility are so great, that, without mudicare, it will 
fly into pieces during the workina. The reflectors of 
telescopes are sometimes formed of ie. In Mexico and 
Peru obsidian is cut into mirrors ; and the inhabitants 
of those countries used formerly to manulhctufe k into 
knives and other cutting kwtruments. Hemandea says# 
that be saw OHHre than a hundred of these knives maide 
in an hour. Cortex» in a letter to the Emperor Charles 
the Fifth, relates that be saw razors that had been formed 
of obsidian. The native& of Easter and Ascension Islands 
use this substance for cutting instruments ; and also for 
pointing their lances and spears, and, in place of flinty 
for striking fire with. According to the account that 
has been given b^ Pliny, the ancients sometimes formed 
obsidiati mto mirrors, and ornamental articles of dif- 
ferent kinds. The Danish lapidaries, who' obtain con- 
nderable quantities of it from Iceland, out it into snuff- 
boxes, ring-stones, and ear-pendants* 

Obsidian is focmd near Mount Hecia, and in other 
parts of Iceland. Sir George Mackenzie, during his 
joorney through t^t island, observed an immense mass 
of this substance^ whidi appeared to him to hiivai boon 
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part of a slreuai that had flowed from a volcano. It la 
ako found in Sicily, and several other ialands of 
the Mediterranean ; and in nearly all parts of the world 
where there are volcanoes. 

106. PUMICE is an extremely lighi and parous mineral^ 
of somewhat Jihrous textttre, and ^f white, grey,- reddish^ 
brown, or Hack colour. 

From the texture of this mineral, which is chiefly 
brought fVom the neighbourhood of volcanoes, some 
persons have imagined it to be asbestos decomposed by 
the action of fire. Its lightness is such that, placed in 
water, it will float. 

To mechanics and other artists pumice stone is a 
very useful mineral. It is employed for cleansing and \\ 
smoothing the surface of wood, leather, metal, stones, ]i 
gla^s, and other substances ; and it is used by parch*- 
ment-makers, curriers, and hat^^makers. Hence it fbrms * 
a considerable article of trade : and is exported fVom 
the Lipari Islands, in' great quantities, to the diflerent 
countries of Europe. Sailors in the Mediterranean 
rub their beards on with pumice, instead of shaving. 
On account of its porosity, it is used in Teneriffe as & 
filtering stone. It forms a pernicious ingredient In 
some kinds of tooth powder; and in Italy isground 
and used instead of sand, in the making of mortar. 
Pumice occurs in Ireland, along with obsidian (107); 
and it abounds in several islands of the Grecian 
Archipelago. 

AZURE STONE FAMILY. 

109. LAPIS LAZULI, AZURE STONE, or LAZU^ 
LITE, is a mineral of azure-blue colour in various shades, 
and generally accompanied with while or clouded spots, and 
also with pyrites (236), which have the appearance of golden 
veins or spots. Its texture is earthy, andfracture uneven. It 
is opaque, or nearly so, and, in some parts, is sufficiently hard 
to stnke fire with steel. We are net informed that lapis /«* 
zuli is otherume found than in shapeless masses or lumps* 
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AboQt Adj yean ago this stone was an article mach 
in fashion for various ornamental parts of dress. Be- 
ing capable of very high polish, it was cut into beads, 
stones for rings, bracelets, and necklaces. It was also 
cut into ornamental vases, small statues, and the tops 
and bottoms of snuff-boxes ; but of late it has been 
almost wholly out of use for these purposes. Be- 
fore the French Revolution it was imported, to consi* 
derable extent* into that country from the Persian Gulf 
for the inlaying of richly decorated altars ; and its value 
was appreciated according to the proportion of its yel- 
low spots or veins : these, by many personsi were erro- 
neously considered to be of gold. 

The most important purpose to which lapis lazuli is 
now applied is m the manufacturing of the beautiful 
and brilliant blue colour so much esteemed by painters, 
called ultramarine. For the making of this, such 
pieces are selected as contain the greatest proportion 
of blue substance, and consequently the least vellow or 
white* These are burned or calcined, reduced to a fine 
powder, made into a paste with wax, linseed oil, and 
resinous matters of aifferent kinds, and afterwards 
separated by washing. The powder that is left In tliis 
operation, which requires much time and great atten* 
tion to perform, is ultramarine* 

There are few colours so little susceptible of change 
from the effects of time as ultramarine : the conse- 
quence of this has been that,^ as several of the ancient 
painters introduced it for the representation of blue 
drapery, their pictures, in many instances, are now de- 
void of harmony, as this colour alone has stood, whilst 
all the others have changed. 

Lapis lazuli is principally brought from Persia, 
Natolia, and China ; but it is also found in Siberia and 
Tartary. In Europe it has been discovered only in 
Germany, and among the ruins of Home. 

A coarse imitation of it is sometimes made by throw- 
ing copper filings into blue enamel whilst in a melted 
state. 
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FELSPAR FAMILY. 

1 10. COMMON FELSPAR is a hard kind qf.sione which 
varies much in colour, being flesh-red, bluish grey, yellowish 
white ^ milk-white, or brownish yellow. 

It is found in a massive state, disseminated, or crystallized 
in four, six, and ten-sided prisms ; will strike fire with steel, 
and is sometimes opaque and coloured, sometimes transparent 
and whitish. 

The. name of felspar is derived from the German 
language, and signifies spar of the flclds. It is a very 
common substance, and constitutes a principal part of 
many of the highest mountains of the world. When 
exposed to weather, it gradually acquires an earthy 
appearance, and at length passes into porcelain clay 
(118). 

Felspar is of great use in the manufacture of the 
finer kinds of earthenware. Of the two substances 
which chiefly compose the porcelain of China, one 
called petunze is a whitish laminar kind of felspar. 
This mineral is used in the celebrated porcelain that is 
manufactured at Sevres, near Paris, for the purpose of 
giving to it a white and transparent appearance. Pre- 
viously to being used, it is pulverized, made into a 
paste, and sulfered to dry. It is sometimes applied to 
the surface of ornamental vases in the form of enamel. 

111. Amazon Stone m a green variety of felspar^ 
which is found in small rolled pieces on the bank of 
the river of Amazons, in South America, whence it has 
itsname. It is susceptible of a beautiful polish, and is 
often cut into ring-stones, brooches, and the tops of 
8nuff4>oxes. Lapidaries consider it to be most estim« 
able wiiai accompanied by mica, which gives it a kind 
of speckled perlaceous appearance. 

112. LABRADOR FELSPAR is a very heaut^l Hont, 
qf smoky grey colaur, uUermingled with veins and shades of 
blue, green, and golden yellow, exhibiting a brilliam play ^ 
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colours, according to the posiiUm with rupeci to the light in 
which it is held. 

The original discovery of this singular mineral was 
by the Mot^vian missionaries, on the island of St. 
Paul, near the coast of Labrador ; but it has since been 
found in various parts of Norway and Siberia. Persona 
who have passed in boats along the rivers of Labrador^ 
have described the extremely brilliant and beautifit] ap- 
pearance which the rocks of this substance frequently 
exhibit in shallow places, at the bottom of the water. 
The visitors of the late Leveriui Museum will, no doubt, 
recollect a remaricably fine mass of Labrador felspar, 
the surface of which was polished, and exhibited some 
of the most splendid and beautiful colours that can 
be imagined. It was considered to have beenthe most 
capital specimen that was ever brought to England. 

This mineral, on account of its hardness, its bril- 
liancy, and its capability of receiving a high polish, 
is in considerable estimation among lapidaries for dif- 
ferent kinds of ornamental work, particularly for the 
tops and bottoms of snuff-boxes, for brooches, and 
necklaces. 

113. MOONSTONE, or ADVLARIA, is Ae purest kind 
of felspar that. is known ; €nd is considered to haee the same 
relation to common felspar that rock crystal bos to common 
quartz. Us colour is white, sometimes with a shade of yel- 
low, red, or green. 

The translucent varieties of this stone, when viewed 
10 a certain direction^ sometimes exhibit a peariy and 
.silvery play of colpuf . These are valued by jewell«r», 
w}io cut them into a «^»t-globular form, and sell diem 
under the name of moonstone* Those speetmeoa are 
^nsidered most estimable which, wliea cut in a very 
low oval, present the silvery spot in the ceatre of the 
._J5toaer— They are generally used for rings and brooches; 
and when set round with diamonds, their pearly lustre 
taktbits a striking and agreeabie contrast with the bril« 
Kanpy of that gem. 
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Adcdftria is said to have been first dbcoreved by «a 

Italian mineralogiist) near Mount St. Gothard, in Swit* 
zerland. He named it Adularia felspar, in the belief 
that the mountain on which he had found it was named 
Adula. This* however, was not the case ; for Mount 
Adula is at some distance from St. Gothurd, in the 
Orisons. This mineral has since been found in the 
jgranite of the island of Arran, in France, and Ger- 
many. The finest specimens are brought from Ceylon. 



II. SOFT STONES: those ^hich wiU not scratch Glass. 



lU. CLAY FAMILY. 

. Clay is a mixture ^of a] amine (33) and silex (38), and is 
loo well known to require nauch description. 
> It is opaque, has an earthy texture, is about twice as heavy 
as water^ when moistened is very ductile, adheres slightly 
to the touguc ; and with itft peculiar smell (called clayey) 
every one is acquainted. 

115, COMMON CLAY, or POTTERS CLAY, which 
is found in nearly every country, of. the worlds is sometimes 
white, has a Hue or yellowish tinge» or is brown or reddish. 

It is the peculiar quality of this substance to become 
so hard by heat that it will even strike fire with steeL 
The ductiuty of clay, and its property of ^us harden* 
ing in the fire, have rendered it an article of indispen* 
sable utility to mankind in all civilized countries. It is 
laormed into, eating vessels of almost every description ; 
plates, dishes, cups, basins^ bowls, and pans for keeping 
provisions in. For these almost any kmd of clay may 
l^e advantageously used; but it is necessary to mix it 
with aand^ for the purpofie of rendering the yreusi$ 
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thai Hre made of it more firm and atrooig. Tbted that 
are applied to culinary, and other Uses in which it is 
requisite for them not to be penetrable by water, are 
covered with a glazing. This glazing, for coarse ware, 
is sometimes made with lead, and lometimes by 
throwing a certain portion of salt into the furnace. In 
the formation of the better kinds of earthenware, the 
clay is made into a paste with water, moulded into the 
requisite shape upon an horizontal wheel, the ismds 
bemg formea by one hand of the potter, and the out* 
side by the other, as the wheel turns round. When 
the pieces have been baked, they are dipped into a 
glazing mixture, consisting of white lead, ground flints, 
and water, and are exposed a second time to the fire. 
The different colours of earthenware are obtained by 
means of various kinds of metallic oxides (21). 

The coarser kinds of clay are manufactured into 
hrich for the building of houses, and tiles for the co- 
vering and paving of them. These are formed in 
moulds of the requisite shape, afterwards dried for 
some time in the sun, and finally piled in kilns, and 
there baked to a proper degree of hardness. The earth 
for bricks ought to be sufficiently fine, firee from peb« 
bies, and not too sandy, which would render them 
heavy and brittle ; nor ought it to be entirely fVee from 
sand, as this would make them crack in drying. 

Clay is a substance of inestimable value for forming 
the bottoms of ponds, and the bottoms and sides of 
canals and reservoirs, to prevent the water from drain- 
ing away. It also composes, in a great measure, those 
tenacious earths called arable soils. What is peculiarly 
denominated clay land is known by its holding water, 
and not sOon drymg when wetted. Such land requires 
much labour from the husbandman, before it can be 
sufficiently pulverized, or brought to a fit state for 
being productive of corn or grass. 

116. Pipe Clay U ajine, andyelktmh xohite variety 
^ cimmoH cU^f. It is very phistic, adheres strongly to 



ik^ temg^e ; and, ia a strqng lieat, ii {^g^fleB^d, and 
rendered perfectly wlkhe. 

It is or this clay that tobacco pipes are made, by 
the simple process of casting them in moulds, forming 
a hole tnrough the stems by means of a wire, generally 
dipping the small end into' some glazing material, and 
then baking them. Pip ecla y is also formed! into oblong I 
pieces, dried, and employea for cleaning white woollen I 
cloths^ and for various purposes of doraiesUc utility. It ' 
is likewise the b^is of the yellow, or what is palled 
QueexLs ware pottery. This is glazed in a manner 
somewhat different frony that of common pottery. The 
glazing mixture consists of a certain proportion of car- 
bonat of lead (239), ground flint, and flint glass, worked 
^ith water to the thickness of crearp. The ware, before 
it is glazed, is baked, and thus acquires the property of 
strongly imbibing moisture. It is then dipped into the 
above composition ; exposed a second time to Uie fire, 
by which the glaze it has imbibed is melted. A tbi^ 
glossy coat is thus formed upon its surface, which is 
more or less yellow, according to the greater or lest 
proportion of lead that has been used. 

117. LOAM is q yellowish or hrowmsh kind qfclai/[ ; some^ 
limes' containing a considerable proportion of sand. It occuii 
in immense beds, and is found in almost every pari qf the 
ioorld. 

Thi$ substance, when mixed with stfanf or hair, to 
prevent it from cracking, is extensively used for the 
building of what ar^ called mud cottages qr house^j. 
TKese are generally reared on a foundation of stone, of 
brickwork) to secure them from injury by the moisture 
of thp earth. It is said to be the most advantageouf 
practice to form the loam into bricks, and to dry thes^ 
in the shade, and afterwards in the siin. The u^ qf suc^ 
bricks ts pf great antiquity. We are informed that tho 
ancient city of Darosfscus, and even the walls qf Baby? 
Ion, lyere ponstruc^pd of bricj^s ^pa^e of loam. 

vol*. I, ' B 
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I |g. PORCELAIN CLAY it generally tfwhiUwTediuk 
whiie colour^ -tome times inclining io yellowith or grey. fVhen 
dru, ii abtorbt meiiture rapidly ; and ii becomet very tenacious 
wSen kneaded, 

Jl it known from the other clayt by thefinenett of ilt par* 
ticletf its soiling the fingert much when handled, and its fine 
but meagre feeL 

The usual distinction betwixt earthen ware and por« 
celain it, that t^e former is opaque, and the latter semi- 
transparent. In the manufacture of porcelain the clay 
is sometimes used alone, and sometimes intermixed 
nith other earths, or with felspar (1 10). The earliest 
manufacture of porcelain is supposed to have beeiv that 
in China and Japan. The quantity produced in China 
must formerly have been extremely great ; as not only 
a considerable portion of the eastern parts of the world, 
but almost the whole of Europe, was supplied with it. 
In a single province it is said that nearly a million of 
persons were at one time employed in this manufacture. 

The manufactory at Sevres, in France, has long been 
celebrated both for the excellence and elegance of its 
porcelain. There are well-known manufactories of por- 
celain at Meissen in Saxony, at Berlin, and in Austria; 
but none of these are at present superior to our own, in 
Worcestershire and Staffordshire. 

Porcelain clay occurs chiefly in countries which 
abound with granite (251) and gneiss (255). It is found 
in small quantity in Cornwall, and other granite districts 
of England, as well as in those of Scotland and Ireland. 
But the most valuable kiiids of this clay are found in 
China and Japan. 

The mineral is not used in the state in which it is 
found in the earth ; but is previously washed several 
times to free it from impurities. After the process 
of washing, only about fifteen parts of pure clay re- 
main ; this is the kaolin of the Chinese. To form the 
composition of the porcelain, this clay is mixed, in cer- 
tsiin proportions, with quartz (76)> flint, gypsum (192), 
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Steatite (l^i), or other substances ; and the mixture is 
sifted several times through hair sieves* It is afterwards 
moistened with rain water, and, in the form of a paste, 
is put into covered casks. Here a fermentation soon^ 
takes place> which changes its smell, colour, and con« 
sistence. Its colour passes from white into dark grey ; 
and the matter becomes both tousher and more soft 
than before. The peculiar mode of preparing this mix- 
ture, and the art of rightly managing it, are secrets ia 
most porcelain manufactories. 

The next operation consists in giving to the paste 
thus formed the requisite shape of the vessels. This 
is done first by kneading it with the h^nds ; and then 
by taking up certain portions of it, and turning it on a 
lathe, in the manner of common pottery (115), but with 
more care. 

The third operation is the baking or firing. This is 
done in furnaces of a particular construction, and ge- 
nerally lasts from thirty-six to forty-eiffbt hours. The 
state of the baking is shown by proof pieces, as they 
are called, which are placed in convenient situations, 
and can be drawn out, from time to time, for examina- 
tion. The porcelain in this state, is named biscuit porce* 
lain ; and ngures, and such other porcelain articles as 
are neither to be painted nor exposed to water are in the 
state of biscuit. 

A fourth operation is covering the surface of the bis- 
cuit with a varnish or enamel. This is composed of 
pure white quartz (76), white porcelain, and calcined 
crystals of gypsum (192); and sometimes principally 
of felspar ( l lO). These substances are carefully ground, 
then aiffused through water, and formed into a paste. 
When used, the paste is diluted in water, so as to give 
it considerable fluidity ; and the pieces of biscuit porce- 
lain are separately plunged into it, in such manner as 
to cover their whole surface. These are then exposed 
to a heat sufficient to melt the enamel or covering : and 
in this state they constitute white porcelain. 

If the porcelain is to be painted, it must again b« 

b2 
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es^poitd 10 lif«t in Ih^ furnace* Th^ colours used for the 
pamtiQff of it are all derived from metals; and many of 
theiP) (nough dull when nppliedy acquire considerable 
lustre hy the actipa of the nre. The colours are alv^ays 
mixed with some kind of flux, such as a mixture of 
glass (S(H), borax (206), and nitre, melted together, 
and afterwards ground. ^ 

Gum or oi) of lavender is used for mixing up the 
colours with. When the painting is finished, the pieces 
are exposed to a heat sufficient to melt the flux, and 
thus fix the cplour. 

1 10. TRIPOLI u a kind qfclay ofifellowuh grey^ prptcn, 
or vmte colour ^ sometimes striped or spotted^ and of an 
earthy texture. 

It/eels harsh and dry to the touch; is soft, scarcely adheres 
to the tongue ^ and wilt not take a polish from the nail. 

This substance ohtained its name from having for- 
merly been imported into Europe from Tripoli, op the 
north coast ot Africa. It is, hoi^ever^ now found in 
several parts of Germany; and a grsmulated kjpd has 
been discovered in l^ngland. 

Tripoli is used for the polishing of metals l^ld stones, 
for this purpose, it is mixed with sulphur* in the propor- 
tion of two parts of tripoli to one of sulphur. These are 
well rubbed together on a marble slab, and are applied 
to the stone pr met^l with a piece of leather. 

When tripoli is combined with i:ed ironstone, it is 
used for the polishins of optical glasses. It '\» some- 
times made into moulds, in which small metallic or glass 
figqres and medallions are cast ; and a kind of tripol| is 
ibund pear Burgos, in Spain, ^hich is used as an ingre- 
dient in die manufacture of porcelain. 

In Derbyshire, and several parts of Staffordshire, is 
dug a kind of tripoli which haf the name of rotten stone. 
This is considered tp be a produce of lime ston^ shale, 
which has ^pdergonp a decoipposition by exposure to 
the air and moisture. It is used for most of the sape 
puf ppf es gs tfipoji. 
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CLAY SLATE FAMILY. 

120. CLAY SLATE, or ROOFING SLATE, is a kind 
of stone of foliated texture, and greyish, black, brown, green, 
or bluish foiour. 

It breaks into splinters, does not qdhere to the tongue, vielas 
generatiy a clear sound when struck, and is nearly thrice as 
heai>y as water. 

Vast and extensive beds of slate occur in difierent; 
parts of the world ; and this mineral sometimes consti- 
tutes even a principal portion of mountains. In ou^ 
own eoimtry there are many important quarries of it, 
particularlj ia Westmdirelandi Yorkshif-e, Wkles^ asd 
Derbyshire; 

> The uke& of slate are numet-ous aiid important ; but 
its principal use is for th^ roofing of houses. For this 
purpose it i& split intb thih plates or laminae; These 
are fastened to the rafters by pisgs driven through 
tHeai ; and are maOe to lap over each other at tlie edges; 
in such nidnner. as. to exclucie the rjUn and oSief 
moisture. The kinds which are preferred for this pur-, 
pose are such as have the smoothest surface^ ^d split 
into the thinnest plates. It is requisite that slates Should 
be damn ^hen they are splits otherwise this cinnoibe 
done without difficulty. Hence it is generally cus- 
tomary to split the masses as soon as possible after the5^ 
have been separated from the rock. 

. Slate should not be |)orou3. if it be so^ rain ahd 
sno^ water will pass through it) dnd destroy the wood- 
wbirk of the house on which it.i^ placed. Porous slate, 
is aUo liable to have moss and licheiis grow upon and 
cover it. These plants retain moisture long, ahd ki^ep 
the surface, and even the interioi* of the slate; moist; so 
that, during th6 winter seasbn^ by the freezing of the 
moisture, the slate is apt to split and fall into pieces; 
To ascertain whether the slate be of requisite corapiict- 
ness, it Ihould be completely dried) then weighed; and 
afterwards ^o^ked for sotue time ih water. When tak«i 
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outy it is to be wiped with a cloth, and again weighed. 
If it have not acquired any considerable increase of 
weight, it is a proof of its being sufficientlv compact. 
If, on the contrary, it have absorbed much of the water, 
and have become considerably heavier by the immer- 
sion, it is shown to be of a porous texture. Slates that 
are brittle are bad. If they emit a tolerably clear 
sound, when struck with a hammer, it is considered a 
proof that they are not too brittle : if, on the contrary, 
the sound be dull, they are soft and shattery. A good 
slate ought also to resist the action of a considerable 
deinree of heat. 

The slates that are principally used in London are 
brought from North Wales, from quarries that are 
worked near Bangor. There are also extensiye slate 
auarries near Kendal, in Westmoreland ; and the Ken* 
dal slates, which are of a bluish green colour, are more 
hiffhly esteemed than those from Wales. They are not 
oi large size, but they possess great durability, and 
give a peculiarly neat appearance to the roofii on which 
uiey are placed. The slate quarries near Easdale, in 
Scotland, are so extensive as to furnish annually more 
than 5,000,000 in number, and to give employment to 
upwards of 300 men. 

French slates were much used in London about 
seventy years ago ; but they have been found too small, 
thin, and light, to resist the winds and storms of tliis 
changeable climate. 

Dark»coloured, compact, and solid kind slates are 
manufactured into writing slates^ or table daies^ as they 
are sometimes called. In the preparation of these, the 
*slate, after it is split of proper thickness, is smoothed 
with an iron instrument. It is then ground with sand-> 
stone, and slightly polished with tripoli (119), and, 
lastly, rubbed with charcoal powder, it is cut into the 
requisite shape, set in a wooden frame, and is then 
ready for use. ^ 

For writine on these slates, pencils are used which are 
also made otslate. These, wnich are called slate pem* 



7"^ 



ROOfINO SLATS* 7$ 

cUs^ are made of a particular kind of slate* that, on 
splitting, falls into long splintery fragments. It is 
necessary that the pencils should be considerably sofler 
than the slate to be written upon, so that they may 
leave a whitish streak on its surface, without scratching 
it. Such is the shivery nature of the slate of which 
they are made» that, if it be exposed for some time to 
the action of the sun or frost, it is rendered useless. 
Hence> workmen are careful to cover it up and sprinkle 
it with water, as soon as it is taken from the quarry* 
and to preserve it in damp cellars. The pieces *kre 
afterwards split by a particular instrument, and then 
wrought into the requisite shape. 

In some of the quarries in Derbyshire and Wales the 
slate is so thick as to admit of being split into large and 
tabular pieces. These are used for gravestones* and for 
slabs for dairies and cellars. Paving stones and mile- 
stones are also formed of them ; and vessels for the salt- 
ing of meat, and setting of milk in dairies. For the lat- 
ter use slate is peculiarly well adapted^ on account of 
its resistance or greasy or oily substances. But this 
property renders it unfit for any purpose for which it is 
requisite to be painted; as* the oil not entering the 
stone* the paint soon peels off, and leaves the stone as 
black as it was at first. Cut into narrow strips* slate has 
also been applied, in the neighbourhood of Bangor, 
jSlorth Wales, for the formation of fences. 

When sufficiently solid for the purpose, slate is cut* 
into inkstands* and turned into vases, and fancy articles 
of various kinds. And a singular circumstance has been 
remarked, that, if a window or door be suddenly opened* 
in an apartment where the workmen are turnmg these, 
they will sometimes fly in pieces; though, after the 
work is finished, they may be exposed to the usual 
changes of temperature without injury. 

Pounded slate is advantageously used for cleaning 
iron and other works in metal. When well ground^ and 
mixed with a certain proportion of loam, slate is made 
into moulds for the casting of metals in ; and, when 
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biirned and cdard^Iy ^roundi is used ititead 6f UnhA ifi 
the making oF a solid and iinpermeable moHar at 
cement, for this parts of buildings tiiat are covered #ith 
^ater« 

121. ^LACK CHALK or DttAtTING SLATE, is an 
iarthy substance, bf slaty texture; generally of 'a greyish ^ 
sometimes a bluish black colour. 

It is soft and smooth to the touchy and, in handling, itaint the 
fingers. 

To crayon painters, and other artists, black chalk is 
a very useful article. Considerable quantities of it are 
imported from Fhrnce^ Spain, and Italy. Thq best is 
brought from Italy. This is more free from gritty par- 
ficles, more firm ahd compact in its texture, and in its 
touch iniich smoother than the chalk of any other coun- 
try* It contains somewhat more than one tenth part of 
iis weight of charcoal. When preparea for use^ it i^ 
cut into square pieces, which are sometimes enclosed 
i^. wooden cases, like black lea4 pencils. These pen- 
cils are said to oecome dry, hard, and unfit for use> by 
long keepiQg. T6 preserve them in greatest perfec« 
tion, they should be Kept in a moist place. Some artists 
prefer pencils that are made of the clialk finely ground, 
mixed witti a certain proportion of gum water, and cast 
in moulds. Care should be taken not to put too much 
gum, as the pencils will not, in such case, leave any 
mark on the paper. 

Drawing slate js sometimes used as a black colour 
for painting. For this purpose it is pounded or sround, 
and th^n mixed with oil or size, according to the kind 
of work for which it is required. When Black chalk is 
strongly heated, it loses its colour, and assumes that of 
a reddish grey* 

122. HOf^JE, or iFtlMf SLATE, is a weli-knowh fciniof 
stone, of somewhat slaty texture, and generally of dull ^ohite^ 
or greenish grey coldUr. Its Surface is ifhooth, and feels unc^ 
Htoiii to the iottch. 



lUese stotibs, when prbperljjr but arifl smoolfieSi ife 
of irimspensable utilitjr tb carpfentbts, fcutleffe, and cithfert, 
fot l^harpehirig their faulting iriktirurtients ii|ioh. I'hbsie 
of the finest grain are used for lancets, penknives, and 
razors; For this purpose thei^ surface, tvhen. used, ik 
covered with a small duafatity of oil ; by WHlch, after 
awhile, they, are rendered fcbnsiderably harder, thaii 
they Were at first. . They ought td be kept in datrip dhd 
cool plaices ; fdt; IF thiicfi exposed io the sun, they be- 
cbnie tdb hidi-d and dry for mdny {)ilr|ibses tb which they 
are applied. 

There U a vulgar and erroneous hdlioti thdt Hbhes 
affe hblly wood, whibh by lylhg in pbtrlfyihg water, 
have befcH thereby converted into slorie. The greatei* 
niimbfer bf them hdve ^ fine artd A cbdrse side. From 
the circurhslance of their having beieti bHginally brought 
ihto this cbuntry from Turkey and Ihe Levant, they are 
sometimes called Tur/rey stnnefi. They, are How fouiia 
in Saxohy atid liohenifa, in North Walbs, afad near 
Drogheda; in Irejknd. 

The pdwder of whet slkte is Sometimes lisbd, instead 
bf emery, for the cutting and polishing of thetals. 

MicA FAMILY. 

1«3. aOMH^N MICA, GLIMHEn, or MVlSVbPY 
GLASSf is A rnifierai sutslance offdiialed t'extttre^ which ii 
capable of tiring divided into extremely thin leaves that hhve 
a se.nsihU elasticity, and are transparent. r . 

The ctxlour of mica is greenish, sometimes nearly lldck; red' 
dish, brown, yellow, or silvery while, vnth, occasionally, a me- 
tallic lustre on the. surface. Mica is so soft as easily io be 
scratched; and, when divided across the plates, seems rather 
to tear than brealc, 

Thift is one of ths raosl; abundant mineral substanced 
that is knbwn. tt not only occurs in a massive dnd 
crystallized ^tate; but it enters into the cbmpositlbti of 
many irbcks ; is fouild filling up their fissui-esj or ci'yls- 
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talliMd in the ctritiet of the veins which traverse them. 
In some countries, as in Siberia, it is an article of 
commerce, and is obtained from mines lilce other mine* 
lals. From these it is extracted by hammers and 
chisels. It is then washed» to free it from the impurities 
which adhere to it ; split into thin leaves or pieces ; 
and assorted into diflterent kinds, according to their 
goodness, purity, and size. We are informed by the 
abbe Haiiy, that plates of mica a yard or more in width 
have been obtained from the mines in some parts of 
Russia. 

Thin plates of mica are adopted, in many parts of 
Siberia and Muscovy, to supply the place of glass for 
windows. In the shipping of Russia it is*considered 

S referable to glass, as the concussion produced by the 
ring of the guns does not shatter it. It is employed 
instead of window glass in Peru and New Spain ; and 
also in Pennsylvania. Mica may be advantageously 
substituted for horn in lantema, as it is not only more 
transparent, but is not susceptible of injury from the 
flame of the candle. It has, however, the inconvenience 
of soon becoming dirty; and of having its transparency 
destroyed by long exposure to the air. Mica is used 
for enclosing objects that are intended to be viewed by 
microscopes. 

So plentiful is this substance in Bengal, tliat, for the 
value of five shillings, as much of it may be purchased 
as will yield a dozen panes, each measui^^ng about twelve 
inches in lenp^h and nine in breadth, and so clear as to 
allow of ordinary objects being seen through them at 
the distance of twenty or thirty yards. 

Mica, when powdered, is sold by stationers on the 
Continent, in place of sand, for absorbing ink in writ- 
ing, but it does not dry sufficiently quick to be of much 
use in this respect. In Russia it is employed in di£ferent 
kinds of inlaid work. It is sometimes powdered, «and 
intermixed with the glaze in particular kinds of earthen 
ware. The heat which melts the glaze has no eiiect on 
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the mica : hence it appears, dispersed throughout the 
glaze, like plates or scales of silver or go!d. Some 
artists use it in making artificial avanturines (85). 

It must be observed that the best mica is of a puro 
pearl colour; and, when split into leaves, presents a 
smooth surface. 

SOAPSTONE FAMILY. 

124. STEATirE, or SOAPSTONE, is a soft and une^ 
tuous substance, which has much the appearance oj' soap; and 
is generally of a white or grey colour, intermixed with greenish 
or yellowish shades. 

It is somewhat more than twice as heavy as wat^ ; and is 
distinguished from indurated talc (135^ by not splittings iUg 
thai substance, into slaty fragments. 

In the counties of Devon and Cornwall, and the 
islands in the vicinity of the Lizard Point, this mineral 
is found in considerable abundance. It possesses many 
of the same properties as fuller's earth, and is, like that 
substance, employed in the scouring of woollen cloths. 
When mixed with water it may be formed into a paste; 
and, in this state, it is easily worked, like clay, for the 
manufacture of earthen ware. In the porcelain manu» 
factory at Worcester considerable quantities of steatite 
are employed. According to Dr. Shaw, the Arabs use 
it in their baths, instead of soap, to soften the skin. 

. As it becomes hard in the fire, and does not alter 
its shape, this substance has been successfully adopted 
for imitations of engraved gems. The subjects are en* 
graved upon it with great ease in its natural state ; it is 
Uien exposed to a strong heat; afterwards polished, 
and then coloured by means of certain metallic solu- 
tions. 

We are informed by travellers, that some of the savage 
tribes eat steatite, either alone or mixed with their 
food, to deceive hunger. The inhabitants of New 
Caledonia eat considerable quantities oHt. Humboldt, 
the South American traveller, assures us that the OtO; 
ipucks, a savage race of people, who live on the banks 
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bt thii Orinoco, are almost wholly supported, duriilg 
threfe iDonthi of the year, by eating a species offeteatitfe, 
or potter's clay, which they first slightly bake, and then 
inoisten with water. M. Golberry says thai tHfe he- 
^oei near the mouth of the Senegal mix their rice \^ith 
a white kind of steatite, and eat it without incBhve- 
nience. 

In some parts of Spain a vat-iety of steatite is found, 
which is used by artists tinder the name of Spanish chalk. 
When slightly burned, this mineral is sometimes used ^k 
(be basift of rouge, 

125. FioiTRfc Stone is a kind of steatite, Mkfi has, 
internally ^ a gUihmerihg and resinous lustre^ and d slaty 
or splintery fracture. 

Frdttl its isoflness, atid yet Solidity of tfextiiffe, this 
nineral cein easily be fashioned into various shapes, even 
With a knife. Hence in China, where it frequently 
occurs, it is cut into grotesque figures of various kinds, 
which the French call ma^ots de la Cfiincy into cups, 
Va^es, (jagddas, snuff-boxes, and other Articles. 

1«6. MEERSCHAUM, or SEA-FROTH, is d stngntdr 
kind of mineral, of yellowish or greyish white colour, some" 
times so light as to float in water : when fresh dug it has 
nearly the consistence of wax, ^, 

If exposed to a strong hetit^ it becomes so hard as to yield 
spari's with steel. 

The principal use to whiqh meferlchatltn is apjillfed is 
kk the formdtiori of the bowls dr h^ads of tobttbcd-pi{>e8 
u^ed by the Turks, and the quatitity cbhsunlfed fbr this 
purpose is Tery great. It is found in a fissure 6f grey^ 
calcareous earth, about six feet wide, near Koni^, iii 
Natolift, where upwards of si* hiinflr^d riifeiii are em- 
ployed in the digging and preparation of it ; and the 
sale of it supports a monastery o£ dettis^s ^stablilHed 
lEt that place. The workmen assert th^t it grbws again 
in the fissure, and pul^ itself Up lik^f)-oth. It is pre- 
pared for use by being first agitdted With #&t«^r inf j^r^t 



iiEttl8CllAtf3l« ^S 

MfSfeiroirs, tlieh alldwi^d to i-enidin at test fbr sotitie tiitie* 
The liiixture iftdbn pass^ii into a kind of fei*menidtibhy 
tihd a disagreeable oddur, resembling that of rotten 
e^gs^ is exhaled. . As soon as thid smell ceases, thb 
mads 1^ fuHhei- diluted with ivater^ which, dfter a while; 
is.^bured off. Fresh water is repeatedly added, lintil the 
hlass is sufficiently Washed and purified. The meers- 
chaum, in this slate, is di-ied tb a certain degree. It 
is then pr^si^ed into a brass moiild, and, some days 
afterwards, is hollowed out so as to form the Head of 
the pipe. It is subsequently dried in the shade, and 
lastly is baked. In Ihis State the pipe heads are brought 
to CMiStantinople, where they are subjected to further 

[processes. They are first boiled in milk, and next iti 
inseea oil and wax ; and, when perfectly cool^ arq 
polished with rushes and leather. The boiling in oil 
and wax renders them capable of receiving a higher 
polish than could otlierwise be given. When thus im- 
pregnated, they also acquire, by use, various shades of 
red and brown, which are thought to add considerably 
lo their beauty. In Turkey, and even iii Germany, 
fheerschaum pipes that have been much used are more 
valued thaii those newly made, and this solely on ac- 
count of the colouring they possess. Indeed there aire 
Jieople in those countries whose only employment con- 
sists in smoking tbbaqco pipes, until they acquire the 
favourite tints of colour. By long use, the heads be- 
come black ; but if boiled in milk and soap, they are 
kobn rendered white again. 

It is asserted that the Turks spread meerschaum on 
bread, and eat it as a medicine ; and that they cover 
with it tliie head^ and eyes of dead bodies, pteviouslpr 
tt) interment. As it lathers with water like s>bap, it i§ 
used by the Turkish women for washing their hair; 
and, as it absorbs oily matters,, it is occasionally used, 
as fuller's earth is with us, for the cleani^ing and scour- 
ing of cloth. 

Wfe are inforrtied By Pliti j; that a kihd 6f Bricks were 
em bf ih^ MHci^iit^; lo light ttlat, wU^il dHed, they 
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irottld float ia water. He describes them to have beeir 
formed of a spongy kind of earth, and to have had some 
resemblance to pumice stone, which he says might per- 
haps be applied to the same purposes as these bricks, 
if It could be obtained and wrought in sufficient quan- 
tity. Bricks of similar description have lately been 
made of a mineral substance found near Sienna, in 
Italy, and which is supposed to be meerschaum. 

A kind of meerschaum has lately been discovered, 
in veins, in the serpentine (1^2) of Cornwall. 

127* BOLE is an earthy mineral, f*f yellowish or reddish 
brown colour^ soft, and somewhat unctuous to the touchy and 
generally found in a massive state. 

It exhibits internally a glimmering lustre ; and, when put 
into water, immediately absorbs if, and breaks down into small 
pieces with a crackling noise. This mineral is further distin* 
guished by its fracture being conchoidal, or appearing some^ 
what like the impression of a shell; and by its adhering 
strongly to the tongue* 

Although hple is at present little used except as a 
basis of tooth powder, and a coarse kind of paint, it 
was formerly considered an important article in medi- 
cine, and used as an astringent. We are informed that 
tobacco pipes are sometimes made of this mineral ; and 
that it is employed as an ingredient in the glaze of some 
kinds of earthen ware. 

It is chiefly imported from the Levant; though it 
has also been found in considerable beds in Silesia and 
Saxony. 

138. LEMNIAN EARTH is a kind of bcle of yellowish 
grey, or yellowish white colour, sometimes marbled with 
rustlike spots. 

It is distinguished from bole by being dry and not unctuous 
to the touch, dull internally ^ adhering slightly to the tongue, 
and its fracture being earthy. 

With the ancients this mineral was considered an al- 
most invaluable medicine. They procured it chiefly 



from Armenia, and tthe island of Lemnoo, in the Gredan 

Archipelago. The Lemnian bole was held so sacred 
that it was dug in the presence of the priests of Venus, 
and, after having been mixed by them with goat's blood, 
was moulded into cakes, which were impressed with 
the figure of a goat, to authenticate them. This done, 
it was administered as a consecrated remedy ; and, even 
so* lately as the sixteenth century, the vein of bole in 
Lemnos was annually opened on the sixth of August, 
and, after certain prayers by the priests, so much of 
the earth was taken out as was thought sufficient for 
the consumption of the ensuing year. The entrance 
was then closed, and the severest punishments were 
denounced against any one who should open it without 
permission. A portion of the earth was sent to Con* 
stantinople, where it was made into small cakes, and 
sealed by the ministers of the Emperor ; the remainder 
was prepared in the island, and was impressed with the 
seal of the Governor. Not many years ago, it was cus- 
tomary with certain empirics on the Continent, to sell 
this substance in sealed packets, as a nostrum of great 
value, and particularly as possessing astringent proper- 
ties of very extraordinary nature. 

129. FULLERS EARTH is a well-known mineral,, ge- 
nerally of greenish colour, more or less mixed with brown, 
grey, or yellow : of soft and almost friable texture, and 
somewhat unctuous to the touch, 

When put into water it immediately absorbs it, and breaks 
down into a fine pulp. 

This earth is valuable for its property of taking grease 
out of woollen and other cloths, wnich, on a large scale» 
is effected by the operation csJled fulling, whence its 
name has been derived. This operation, which is per- 
formed by a kind of water mill, called a fulling mill, is 
particularly necessary with respect to new cloths, to 
extract from them tne grease and oil that have been 
used in their preparation. 

Fuller's earth was formerly considered an article of 
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giich importance in England that it^ exportation wiii 
prohibited under severe penalties. It ^va^ then em- 
ployed for mdst of those purposes for which soap has 
since been so extensively applied. IH the dressing of 
cloth it is now so indispensable, that forei^nerd, although 
they caii procure the wool, are never able, withodt 
fhller's earth, to reach the perfection of the English 
cloths : and, in this country, incalculable quantities of'it 
are consumed. As an article of domestic utility, it 
f might be much more fVcqucntly used than it is, as a 
[ substitute for soap, in the cleaning and scouring o^ 
wooden floors and wainscots. 

There are extensive beds of fuller's canh iri several 
df the counties of England. London is principally 
supplied fVoih those of Kent, Sussex, and Surry. At 
Wavedon, near Woburn, in Bedfordshire, a peculitlrly 
fine kind is dug up fVom pits at this depth of ten or 
twelve feet below the surface of the ground ; and nd 
cJoiirtti'v in the world is ktiown to prodlicb fUller's earth 
of quality so excellent as that bbtained in England. 

TALC FAMILY. 

130. JADEy or NEPHRITE, is a very hard and tough 
species »f stone, of greenish or olive colour, somewhat unctuous 
to the to'uchf ofid looking as if it had imbibed oil. 

It is found massive, in blunt edged or rounded pieces. 

Nothing has so much tended to make this stbbe known, 
as a superstitious notion that a piece of it suspen/)ed to 
the neck will dissolve stones in the kidneys. Hence 
has been attained its appellation of nephrite, br divine 
stone ; and hence have originated all those numetdus 
amulets iii the fbrm of oval plates, h&arts, fishes, birds, 
&c. pierced with holes fot" ribbons to jiass through, 
which are seen in collections of the curious. "Some of 
the Indian nations make talismans of jade. 

Froiil the roughness and tenacity df thiiS stone, iri 
addition to its hardness, it is tefy difficult to be cut 
find polished; and even the best jiblish which it is 
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cipablis 6F taking id sd imberf^ci, thdt a p&rsoh ignorant 
of its nature might considet it td be merely Smoothed 
and rubbfed with oil. The ancient artists iexecuted in 
it many beautiful and delicate figures ; and it is impbs- 
sible but to admire the industry and perseverance by 
which they produced even chams, and other hollow 
kinds of wort, in jade. 

The Turks cut it into handles for sabres and daggers^ 
ahd intb iseveral kinds of vessels, to which they attach 
great value. 

Jade dccurs in granite (251) and gneiss (255) in Swit- 
2erl^nd; but th^ most beautiful specimens of this mi« 
neral are brbiight from Persia, Egypt, and Siberia. 

13l« AxsSTONK is a kind ofjade^ ^t dijfersfrom it in 
having a slaty texture; and in being less transpatent on4 
less tough. This stone is found in China, New Zealand, 
Kid ^h tbe banks of the river of Amazons, in America. 
4>nd it is said that several of the tribes of Americaa 
Indians form of it the axes which they use in place of 
ifan^ To explain bow these people have been enkbled 
to work a substance so rebellious as this is even to the 
file, and to diher instruments of steel (of which thej 
know not the use), it has been presumed that, when the 
stone is first taken from the earth, it is cotisiderably less 
hard than when, by drying, its humidity is evaporated : 
that in this state they work it, and subsequently harden 
iti in some peculiar manner, by exposure to heat. 

132. SERPENTINE is a stone which, when polished, 
hai a near resemhlance to marble, is of dark green colour, 
or reddish ; variously streaked, and spotted with lighter green, 
red, brown; and yellow. 

It iijbund in bedi^ and in a massive state ; h iraHslacent 
at the edges; and, when pounded, ike powder feels sotip^ fo 
the touch. 

There are few stones likely to prove more valuable in 
drnitmental architecture, bbth for beauty and durabi- 
lity, than this. It admits of an excellent polish, which 
is not easily injured by the eSbcts df air br w^ter. It 
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is also too hard to suiFer the same inconveniencea of 
being scratched or broken as marble ; and its colours 
are stated to be indestructible. And such is the size of 
many of the blocks of serpentine, that columns of almost 
any dimensions may be wrought out of them. 

Of the ser)>entine obtained from the Island of An-< 
glesea» and lately known by the name ofMona niarb/e, a 
great proportion was sent to London by Messrs. Bullock 
and Co. who until the death of Mr. Bullock, had a large 
warehouse and polishing rooms for it in Oxford- street. 
The prevailing colours of this stone are red and 
green. The quarries were worked bv them to con- 
sidenible extent. They manufactured it into chininey 
pieces, slabs, columns, and other articles ; and its great 
beauty, and its excellence, in many respects, over the 
generality of marbles, will recommend it strongly to the 
public notice. 

The chief places in which serpentine has hitherto 
been found are near Bareuth, and Zoblitz, in Saxony ; 
in some districts of Cornwall ; about six miles west of 
the Paris copper mine, in the island of Anglesea ; at 
Portsoy, inBamflbhire, and other parts of Scotkmd; 
and at Clogban Lee, in the county of Donegal, Ire- 
land. 

At Zoblitz there are some extensive manufactories, 
in which serpentine is made into vessels and ornaments 
of various shapes, that are carried for sale over nearly 
all parts of Germany. Several hundred persons are 
there employed in the working of this stone. 

The name of serpentine is derived from some of the 
varieties appearing coloured and spotted like a serpent's 
skin. This stone, when found intermixed with primitive 
limestone, or crystalline white marble, differs in no re- 
spect from the celebrated verde antique marble (ii9). 

133. POTSTO^E, or LAPIS OLLARIS, is a greenish 
grey sione, unctuous to the touchy and so soft when first taken 
from the quarry as to yietd to the pressure of the nail, yet not 
easily broken,- 

It is found in a massive state. 
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In consequence of the softness and tenacity of this 
stone, it can be turned upon a lathe, and otherwise 
cut and wrought with great ease. Hence, in Egypt, 
Lombardy, Norway^ and other countries where it is 
found, it is formed into various kinds of culinary vessels 
alid lamps, which harden in drying, and are capable of 
withstanding the strongest action of fire. Vessels of 
this description were known to the ancients ; and are 
particularly mentioned by Pliny, the Boman naturalist, 
who speaks of some that were highly wrought being 
very valuable. 

IPotstone is used in some countries for the Kning of 
stoves, furnaces, and ovens ; and it is so durable as to 
have, in some instances, stood unimpaired for several 
hundred years. 

On the banks pf the Lake Como, there were some 
extensive quarries of potstone, whij:h had been worked 
from the beginning of the Christian era. These quar- 
ries, however, fell in, on the 25th of August, 1618, and 
destroyed the neighbouring town of Pleurs; which had 
previously obtained by means of them an annual reve- 
nue of about sixty thousand ducats. 

134. COMMON, or VENETIAN TALC, is an earthy 
Mione, capable qf being divided into plales or leaves, which 
are soft and unctuous to the touch, somewhat transparent, and. 
usually qf greenish silvery white colour. 
It leaves a while trace when rubbed upon any object* 
Mica and talc have a near resemblance to each other; but 
the plates of the former, when bent, are elastic, white those 
of the latter are not, 

Venetian talc is very abundant in the Tyrol and the 
Valteline. In a state of powder it renders the skin soft 
and shining ; a property which appears to have sug- 
gested the idea of employing it as the basis of the 
cosmetic named rou^e. This is prepared by rubbing 
together, in a warm mortar, certain proportions of car- 
roincy or extract of the flowers of cartkamut tittciorins. 
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with finely powdefed talc, and a certain portion of oil 
of bensoiD. 

The Romang prepared a beautifal blae or purple 
coloar, by combining pounded talc with the colouring 
fluid of some particular kinds of testaceous animals* 
that are foand among the submarine rocks of the coasts 
of the Mediterranean. According to Tayemier^ the 
French traveller, the Persians whiten the walls of their 
houses and gardens with lime, and then powder them 
with a silvery white kind of talc ; which, he says, gives 
to them a very beautiful appearance. Talc is now used 
by the Chinese, and was formerly used by the Euro* 
peans, in medicine. 

135. INDURATED TALC, or FRENCH CHALK, 

is a heaotf mineral, of close texture^ and generaify of greenish 
gre§ eoUmr; unctuous io the tonchf and having a somewhat 
'Ai^ fracture 
. ft is found in a massive state ; and leaves a white trace 
when rubbed upon any object. 

This is a well known subst$nce» which is in ffreat 
request by carpenters^ tailors, hat-makets^ and oinerst 
as the lines that are dra#ii with it are not so easily 
eflaced as those that are made with chalk, and particu- 
larly as they remain unaltered even uiider water. If 
lines be traced with it on glass, they remain invisible, or 
at least are scarcely perceptiblfe by the naked feye, till 
breathed upon. This, it has been coiijectui-ed, in part 
depends on the comparative soilness of the sublttiince 
with which the impression is made; ttie condensation 
' of the breath taking place more readily on the glass 
than on the talc that covers it, and the impression of 
the talc becoming more apparent by the contrast. 

Indurated talc, when reduced to pdWder, i^ frequetitly 
employed for the purpose of removing stains, occasioned 
by grease, from silk and cloth. This it does efifectuallyi 
and; in general, without injuring even the most delicate 
colour. Likb potstone, it is sometimi»s tiiatiufactUred 
into culinary vessels. 
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^is niiperal is found in several parte of the continent 
of Europe ; and in Cornwall, Scotland, and the Shet* 
land Islands. 

1 3§. AS^^SlTO,S U a greenisft or silvery wkUe mineral, 
of fibrous, texture, which is found in many mountainous coun' 
trie^ ^f the Continent, in the island of An^lesea, and in 
Scotland. It occurs in shapeless masses, and varies much hoih 
in weight and hardness. 

The name pf asbestos js derived from the Greek lan- 
guage, i|nd signifies that which is inconsumable. This 
mineral, and particularly a silky variety of it, in long 
slender filaments, called amiantius, was well known to 
the ancients. They made it into ^n ipcon^bustible kind 
ofcloth» in which they burned the bodies of their dead*' 
and, by which means, they were epabl.ed to collect and 
preserve the ashes without mixture. In the manufactuire 
of this article they were not able to weave the asbestos 
alone ; but, in the looai, were obliged to join with it linen 
or woollen threads, which were afterwards burned away. 

Incombustible cloth was purchased by the Romans 
at an enormous expense. Sir J. £. Smith, when at 
Rome, saw a winding sheet of amianthus in the Museum 
of tlie Vatican* It was coarsely spun, but as soft and 
pliant as silk. The person who attended him set fire to 
one comer of it ; and the same part burned repeatediv 
with great rapidity and bnghtnesSy without being at all 
injured. This interesting relic was discovered, in the 
year 1702, in a funeral urn, and contained burned 
bonesj together with a quantity of a$hes. It was nine 
Roman paJms long, and about seven in width, and had 
been deposited in the library of the Vatican by order of 
Pope Clement the Eleventh. 

Cloth made of amianthus, when greased, op other- 
wise contaminated with dirt, pay be cleansed by throw- 
ing it into a bright fire. In this process the stains are 
burned out, and the cloth is restored to a da^^ling 
white colour. Pliny, the Roman naturalist, informs us 
that he had himself seen table-cloths; towels; and nap« 
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kiiM of amttnthus taken from the table of a great feast, 
thrown into the fire, and burned before the company : 
and by this operation, he says, they became better 
cleansed than if they had been washecf. 

The inhabitants of some parts of Siberia manufacture 
gloves, caps, and purses of amianthus; and in the Pyre- 
nees it is wrought into girdles, ribbons, and other articles. 
The finest girdles are made by weaving the most beau- 
tiful and silky filaments with silver wire. These are 
much prized by the women, not only on account of 
their beauty, but from certain mysterious properties 
they are supposed to possess. 

The shorter fibres of amianthus have sometimes been 
manufactured into paper, but this is too hard for use. 
It haj, indeed, been proposed to preserve valuable do- 
caroents from fire, by writing them on paper made of 
amianthus. Such a plan roieht deserve consideration, 
If we possessed fire^iroof ink : but until this be ob- 
tained, the fire-proof^paper will be of little use. 

When several of the long fibres of this mineral are 
placed together, they may be formed into wicks for 
lamps; and it has been asserted that such wicks are 
incombustible. Kircher, the German philosopher, had 
a wick made of amianthus which burned for two years 
without injury, and was at last destroyed by accident. 
It is said that the inhabitants of Greenland make use of 
amianthus for the wickn of their lamps. 

This substance, although it will long continue unal- 
tered in considerable heat, yet if the heat be much in- 
creased it ceases to withstand it, and is melted into a 
dense kind of scoria. In the island of Corsica asbestos 
is advantageously employed in the manufacture of pot- 
tery. Being reduced into fine filaments, it is kneaded 
with day ; and vessels made of this miicture are said 
to be liffhter, less brittle, and more capable of sustain- 
ing sudden alterations of heat and oold than common 
aarthenware. 
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CHRYSOLITE FAMILY. 

137. CHRYSOLITE, or PERIDOT, it a toft fern, 
usually of yellowish green colour, though tomeiimes U is 
grass-green, or bluish green, but loithn tinge of brown. 

It is generally found in fragments and rounded pieces, and 
rarely crystallized. In the latter case its regular form is an 
eight, ten, or twelve- sided prism. 

Though scarcely harder than glass, and consequently 
inferior to most other gems in Iu8tre» these stones are 
not unfrequently used in jewellery, particularly for 
necklaces and ornaments for the hair ; and. when well 
matched in colour, and properly polished, their effect 
is very good They are, however, too soft for ring 
stones ; for, by wearing, they soon become dull on the 
surface. But it is said that their lustre may, in some 
degree, be restored by immersing them in olive oil. 

To give the greatest brilliancy to this stone, we are 
informed by Mr. Mawe, that a copper wheel is used, 
on which a little sulphuric acid, or spirit of vitriol (24), 
is dropped ; and that, during the process, an highly 
suffocating odour is given out. But he is of opinion 
that the most advantageous way of working it would be 
that in which class is cut. 

Chrysolite is imported from the Levant, and is said 
to be found in Upper Egypt, and on the shores of the 
Red Sea.. 

BASALT FAMILY. 

138. BASALT is a greyish black and coarse grained tione^ 
Ufhich is usually found either in globular distinct pieces, or in 
groups of large columns, each of which has from three to eight 
sides, and is divided horizontally into numerous stones, thai 
very exactly lie upon, or ft into each other. 

The most remarkable assemblages of basaltic co* 
lumns that are known are those called the Giants* Cause" 
way, on the coast of Antrim, in Ireland, and the Cave 
qf Fingai, in the island of Staffii, one of the Hebrides, 
or Western Islands of Scotland. 
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The former, which is believed by the common people 
to have been an artificial production, the vast labour of 
giants who formerly inhabited the country, consists of 
an irregular group of many thousand jointed pillars. 
Most of these are of considerable height ; are m ge- 
neral ^ve-sided, fifteen or sixteen inches in diameter, 
and each perfectly distinct from top to bottom, though 
80 closely and compactly arranged that it is scarcely 
possible to introduce any thing betwixt them. This 
assemblage of columns extends into the sea to a dis- 
tance unknown, and along a tract of the sea coast of 
nearly six miles. 

The Cave of Fingal is accessible only by sea, and is 
formed by ranges of massive basaltic columns, fifty feet 
and upwards in height* The stone of which these co- 
lumns are formed very much resembles that of the 
Giants' Causeway. 

Id several parts of the world large masses of basalt 
are discovered, composing entire insulated mountains, 
of somewhat conical form. They are considered by 
some writers as volcanic prcductions, but the proofs of 
this are by no means satisfactory. 

Amongst the uses to which basalt has been applied, 
two of the most important are as materials of an excel- 
lent and durable kind for buildmg and paving. When 
burned and pulverized, these stones impart to mortar 
with which they are mixed the property of hardening 
under water. They easily melt, without any addition, 
into iin opaque aiid black glass; andfirom them, under 
a certain modification, battles of olive-greep polour, and 
o:' e:;ii'eu)c lightness, but great strength and soliditY* 
have luen formed. Some of the kinds have been adr 
vantugeously employed as millstones. Basalt is occa- 
sional iy used by artists for touch or teststones, to as- 
certain the punty of gold and silyef ; and goldb^a^rs 
and bookbinders, on the Continent^ usually, mal^e th^i^ 
anvils pr beating blocks of i^. 

U4sal^, tbQugh harder, mpre brittle, and less pleasing 
in its colours than marbje^ WM in CQQsider^bl^ ^stfem 
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amonff the sculptors of antiquity, on account of its great 
durability. Many fine works were consequently exe« 
cuted by them in this stone. Pliny, who has described 
severa], states that the columns of it were sometimes so 
large as to admit of several figures being wrought out 
of them. The Emperor Vespasian had an entire statue, 
accompanied by the figures of sixteen children, cut out 
of a single column of basalt ; this statue he placed in 
the Temple of Peace, and dedicated it to the Nile. 
The famous statue of Minerva, at Thebes, is described 
by travellers to have been formed of basalt. Antiques 
of basalt are always in a much better state of preserva- 
tion than those of marble. Even such as are dug out of 
the earth still retain their original polish ; and the 
finest touches of the chisel upon them are still unim- 
paired. 
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139- LIME, OR CALCAREOUS FAMILY. 

JLlME, after it has been freed from extraneous matters bf 
burning, is a mineral of whitish colour^ and pungent, acri^ 
and caustic taste. It has the property of changing vegetable 
blue colours to green, and of corroding and destroymg animal 
substances. 

This mineral is found in nearly every country of the 
globe : but, in a native state, has not hitherto been dis- 
covered except in combination with some acid.* The 

• • With carhonk add (S6) it forms common limestooe, marble^ 
chalk, Aod some other snbsfaoces; witk mlphuHt add (S4) it 
constltHtes alabaster, or gypsum ; and with fluoric add (S7} It 
becomes that beaotifol producttoo, the Derbyshire spar. — All 
these, having lime for their bases, are denomioated cai.careoi74 
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of puriffring lime, or depriving it of the acid 
with which it is combined, is by burning. This is done 
« in a large kind of furnace, called a iei/n, where the 
limestone and fuel are heaped in alternate layers. After 
it has gone through this process it is called qitkhlime, 
and has the above-mentioned appearance and qualities. 
The uses of lime are numerous and imjiortant. The 
principal of these is in the formation of morfar, or 
cement for buildings. For this purpose it is first slaved, 
by having water poured upon it : a violent heat is there- 
by excited, and the lime falls into powder : it is then 
formed into paste by working it wiui water and sand. 
This, when dry, becomes ^tremely solid, hard, and 
durable. Various examples might be mentiotied of 
buildings nearly two thousand years old, where the lime 
is, at this d^, as hard as the stones which it cements 
together. Lime is also used for agricultural purposes : 
when spread upon land it is supposed to hasten the dis- 
solution and putrefaction of all kinds of animal and 
▼egetable substances, and to impart to it a power of 
retaining the moisture which is necessary for the vigor- 
ous growth of com or grass. It is employed in the 
refinmg of sugar, in the manu&cture of soap, in the 
melting of iron, and by tanners, in a state of^solution,^ 
for dissolving the gelatmousparts of skins, and remov- 
ing the hair from them. Tne manufacturers of glue 
mix it with that article, for the purpose of adding to its 
strength, and preventing its becominff flexible pv iJm 
absorption of moisture. This mineno, if well <uied» 
pounded, and mingled with gunpowder, in the propor- 
tion of one pound to two, is of great utility in the rend- 
ing of stones and Vocks : the mixture, it is said, will 
cause an explosion equal in force to three pounds weight 
of gunpowder. Lime, if swallowed or inhaled, is^ a vi- 
rulent poison. Hence persons employed in lime-works 
are subiect to very distressing complaints ; and hence, 
if bread be adulterated with lime it is extremely injuri- 
ous. Notwithstanding this pernicious quality, hme is of 
considerable use in medicine. It is chiefly givea in a 
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State of solution, iind in thepmportloii of half a 

of quick-lime to twelve pints of boiling distilled watet. 

This preparation is called lime water* 

The superb basin of Lampi, one of the principal im- 
senroirs which furnishes the xanal of Languedoo witk 
irater, was, some years ago, found to leak at the jane«> 
tton of the stones. The engineer who had the dtreeiieK 
of the works caused lime to be slacked in the water. 
This, passing through the apertures betwixt the stones^ 
formed a crust, or very white covering, over its whole 
surface, of so hard and durable a nature, thai it now 
constitutes one solid and undivided substance, whidi 
the water cannot penetrate* 

CARBONAT OF LIME 

140. COMMON LIME w o variety qfcarlofuit of lime, 
or qf lime in comUnaHon toith carhontc add (20,^ ufkich ie 
harder and heavier than chalk, usually of a greyuh cclovf, 
and i$ always found in a mastive state. 

Vast mountains of limestone occur in several coun* 
fries of the globe; but no where is lime morei abundant 
than in some parts of England and Wales. It form% 
in particular, nearly the whole mountainous districts or 
Derbyshire and Shropshire, and encloses, in its sub* 
stance, numerous veins of lead ore, calamine^and other 
important mineral productions. 

Its uses have been already described (139). 

141. OHALKis authiteoryellmoiskkinditfUmesialse^im 
well known to need assy deseripttesi. 

It Is found abundantly in many of the southem coum 
ties of England, and is usually procured from largi 
open places, called chalk-pits, by digging. In sosMi 
parts of Kent, however, the workmen save themselves, 
m this respect, much trouble. They undemdne the 
sides of hills to a certain depth, then dig a trench at 
the top, as &r distant from the edge as the mioiag ex- 
tends at the bottom. This tarench they fill with water ^ 
whidi soaka tloougb during the aight|. and Ibmmbaim 

v2 
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it thereby looiened, and fidb down before mom- 




le harder and more compact kinds of chalk are cut 
into blocksi and used aa builoing stones. When burned 
and formed into lime, chalk becomes an excellent mor- 
tar : nearly all the houses in London are cemented with 
chalk mortar. It is also used as lime in agriculture. 
An it residily imbibes water, it is used by starch-makers, 
chemistSy and others, to diy precipitates upon. With 
isinglass or the white of eggs it forms a valuable lute or 
cement By artists it is in request for the construction 
of moulds to cast metals in ; and by carpenters and 
others, as a material to mark with. Chalk is one of the 
most useful absorbents that are employed in medicine : 
it likewise gives name to an officinal mixture, to a pow- 
der, and a potion. 

' When pounded and cleared from gritty particles, it 
has the name of whiting. In this state it is used for the 
cleaning and polishing of metallic and glass utensils $ 
for whitening the ceilings of rooms, and numerous other 
{>urposes. Spanish white is the same substance cleansed 
with peculiar care ; and the Vienna whitCy which is used 
by artists, is perfectly purified chalk. 

' 142. MARBLE is a compact and close-grained kind of 
limestone ; so hard as to admit of hein^ polished. It is this 
quality which principally distinguishes ttjrom other calcare* 
oui substances. 

Although nearly all the numerous kinds of marble 
may be burned, and thus converted into quickriime, 
their use in ornamental architecture, &c, is so impor* 
tant as, in general, to prevent their application to the in- 
ferior purpose of mortar. Marble has been known from 
a. very early period. The Book of Esther, in the Old 
Testament, aescribes the palace of Ahasuerus to have 
had ** pillars of marble," and the pavement of ^' red, 
and blue, and white, and black marble." 
. ]t woul.d be impossible, in an elementary work like 
tbe pvetent, to.describe, or even to enumerate^ all the 
diffeneot kinda pf mteblo wUth were known to the an* 
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cients, or are known to the modems. Biit it is, perhaps 
requisite that an account should be given of some of the 
most important of them. 

GREEK MARBLES.---US. Pentelic Marble U 
of beautiful white colour, ami nearly reambles the Pariat^ 
marble (145) of the Italians; but it is in coarser grana* 
lations. Sometimes it is splintery. It was obtained 
from quarries on Mount Pentelicus, near Athens, and 
was generally preferred, by the Grecian artists, to Pa^ 
rian marble. The Pantheon was built entirely of Pen* 
telic marble ; and many of the Athenian statues, and 
works carried on near Athens during the administration* 
of Pericles, were executed in iti Dr. Clarke^ howerer, 
has observed that while the works wrought of Parian 
marble remain perfect to the present time, those of 
Pentelic marble have been decomposed by the atmo- 
sphere, and sometimes exhibit a surface as rude and 
eafthy as common lime-stone. There are numerous ex« 
amples of Pentelic marble in those works of Phidias 
which form the Elgin collection in the British Museum. 

14?4. Greek White Marble. — Marmo Greco, of 
Italian artistSy is of snow-white colour, in fine granulations; 
and somewhat harder, and consequently capable of 
higher polish, than most other white marbles. It is 
found near the river Coralus, in Phrygia. 

ITALIAN MARBLES.— U5. Parian Marble u 
of snow-white colour, inclining to yellowish white. It is 
obtained from quarries in the island of Paros, is finely 
granular, and, when polished, has somewhat of a waxy, 
i^pearance. Parian marble hardens by exposure to the 
air, and is one of the most permanent Kinds that is 
known. Varro and Pliny each state that it was named' 
lychnites^ by the ancients, from a Greek word signifying 
a lamp, because it was generally hewn in quarries by the 
light of lamps. The finest Grecian sculpture that has 
been preserved to the present time is of Parian marble. 
The principal statues of it now extant are the Medi* 
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Voiiii, tfi^Diaaa Venatris:, ndVemit lettviiig the 
Btth. It feidMlHtriaaiiiaible on which the celebrated 
tablef at Oxford are inBcribed. 

14d. Cakbaba Maebu» the purest of all the kiods 
with n^iich we are acquainted, is to this day obtained 
from quanifli near the town of Carrara* It u of bril- 
Uami wkUe colour^ has a granular tetUurei and, u/Jken 
draytcB, tparklftike sugar. This marble, which is almost 
the only one in use by modem 80ulptors» was also quar* 
ried and wrought by the ancients. 

It ia susceptible of a high polish, and is applicable to 
every species of sculpture, except when, as is too often 
the ease, dark yeins intrude, and spoil the beauty of the 
wvfk. In the centre of the blocks a beautiful kind of 
rode crystals, called Carrara (Hamands, are sometimes 

foiMld« 

During the late war with France, the exportation of 
statuary marble from the countries under the dominion ei 
Btt<maparte was nrcAibited ; and, at one time, it became 
so scarce in England as to be sold at the rate of more 
than seven guineas j^r cubic foot. The block of marble 
for the statue of his late Majesty in the great Coun« 
eU Chamber at Guildhall, London, was stated by the 
pablic prints to have cost twelve hundred guineas. 

147. LuMi Mabble is a mew*»At/e, compact, and 
Jinehf granfilar variety y which was obtained by the an- 
cients from quarries on the coast of Tuscany. It was 
preferred b^ the Grecian sculptors, both to the Ptoian 
and Penteho marbles ; and it is usually supposed that 
the Belvidere Apollo, as well as the Antinous of the 
Capitolj was wrowht out of this marble. There is now 
fpund at Luni $ white inarble, variegated with red spots 
and dots. 

14& Gbbxic ANTIQUE Marble, or Verde antique 
qf Me Italians^ is a mixture of white marble and green ser* 
psntine (132). This is believed to have been obtained 
from soQie part of Italy, but the quarries are not now 
known. 
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149* SiEKWA Marble is of close texHtre^ Ani yd" 
hvnsh colour, disposed in large irregular spots, surrovnded 
with veins of bluish red, passing sometimes into purple, lib 
not uncommon in the vicinity of Sienna, ana is in great 
request, throughout Europe, for chimney pieces and 
ornamental furniture. 

150. BrocateI/LO Marble is somewhat like ihe 
last ; but is also irregularly marked with various shades 
of red, and, in some parts, with white. 

151. Manoelato Marble is of light red colour^ toith 
velloviish white spots. It is found at Lugezzana, in the 
Veronese. Another variety, bearing the same ntmdif 
occurs at Preosa. 

152. Verdi di Prado Marble is a green marble, 
marked with darker green spotSy which is found near the 
town of Prado in Tuscany. 

153. Lago Maggiore Marble is a beautiful kind, 
"White with black spots and dots. It has been employed 
for decorating the interior of many churches in toe Mi- 
lanese, 

> 

. 154* BaBTOirico MARSLSv^ThiB beautiful imaxble, 
whi(ii is found near the village of Bretonico, in. the Ve^ 
ronese, is varied with yeUam, grepf and rose colwr. 

. FRENCH MARBLE8.^155. Many vnliuble kfeds 
of marble are obtained from di&rent parts of the Frenck 
territor]^. 

156. Campan MA^BLB»«^Thr0e kinds of marble are 
known by this name, all of them procured from ii** 
mense quarries at Campan, near Bs^ere^ in tho Pyve* 
nees. The first, called Green Campan, is of pale aea^- 

freen coloui^ and exhibits, on its surfbce, lines of much 
eeper green, forming a kind of net-work. The second, 
called Isabel Campan,is of delicate rose colour, with un- 
dulating green veins. The third yarie^, the lied Cam^ 
pan, is of deep red colour, with veins of still deeper red* 
The green variegations in this stone are formed by a 
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Ulcjr mineral, intermixed with the lime*8tpne.— The 
Campen marble is well adapted for tlabsi tables^ chim- 
ney-piecea, and other ornamental purposes in the inte- 
rior of buildings ; but, if exposed to the weather, the 
talcose substances perish, and lesve hollow spaces which 
render its surfiice rough and uneven. 

157. Griottb Marble is of a deep brown colour^ with 
hhod'ted oval sMSf formed by shelU. Its name has been 
obtained from its brownish colour, being similar to that 
of the cherries that are called by the French griotte. 
TYiis marble has, of late, been much used in the deco- 
ration of public monuments, and in splendid furniture, 
in France. Some of the ornaments of the Triumphal 
Arch of the Carousel are made of it. The department 
of Herault is the part of France from which it b ob- 
tained. It sometimes contains large white veins, which 
destroy the harmony of the other tints. 

158. MARauBSE Marble.— This, which is obtained 
from quarries near the village of Marquese, between 
Calais and Boulo^e, is marked with different shades and 
variegations of white and brown» Of this marble Buona- 
parte commenced a magnificent column on the heights 
near the sea, at Boulogne,' to commemorate his victo- 
ries ; but, since his demronement, the erection of tbis 
structure has been discontinued. 

159. Sarencolin Marble is disttnguiskedby exhibit' 
ing large xones^ and angular spots of uelhw or biood-red 
colour. It is found at Sarencolin, in the High Pyrenees. 

160. St. Bbaumb, or Languedoc Marble, is of 
Sght red colour, nutrked vith white and gre^ zones^ formed 
Ml madrepores. The eight columns which adorn die 
Triumphal Arch in the Carousel, at Paris, are of this 
marble. It is obtained from quarries at St. Beaume, in 
the department of Aude. 

161. Breccia Marble of the Pyrenees. One 
kind of this marble contains black, grey, and red, mid- 
dle-sized spots in a brownish red ground. It admits of 
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a good polish* Another kind has an orange-yellow co« 
loured ground, containing small fraffments of snow-white 
colour. Both these are found in the Pyrenees. 

SPANISH MARBLES.— 162. Few countries are 
more productive of marble than Spain ; and in few coun- 
tries are the public monuments and buildings more pro« 
fusely decorated with marble than in this. Thevauit of 
the theatre of Toledo is supported by 350 marble co- 
lumns ; and an ancient mosque at Cordova is ornamented 
with 1200 columns, most of which are of Spanish marble. 
The palace and church of the Escurial, and many of 
the churches in Madrid, are decorated with marbles of 
the most beautiful description. 

163. White Spanish Marble. — Near Cordova; 
at Felabres^ three leagues from Almeria, in Grenada; 
and in some other parts of Spain, white marble is ob- 
tained, which is susceptible of a good polish, and is well 
adapted to the general purposes of sculpture. 

164. SEViLtE Marble is a beautiful red variety, 
tpith shining red and white spots and veins. In the vicinity 
of ToRTOSA is found a kind of marble which has a wV- 
let ground f spotted toith bright yellow; and near Gre- 
nada a marble of green coloury which somewhat re- 
sembles the celebrated verde antique (14'9). 

165. Spanish Breccia. — Hiere are several beauti- 
ful varieties of breccia in Spain. At Riela, in Arragon; 
there is one, composed of angular portions or fragments 
of black marble, embedded in a reddish vellow base. 
The breccia marble of Old Castile is of bright red 
colour, dotted with yellow and blacky and encloses frag^ 
ments of pale yellow, brick.red, deep brown, and blacK- 
ish grey colour. 

GERMAN MARBLES.rrl66. Germany abounds 
in marbles, and affords many kinds which are remark- 
able both for beauty and singularity. Of these the 
)L$nd best known is 

f5 
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187* LuMAOHELLi Marble. — Tkis eMUUU heauHfnl 
irriieteetU coUmrs, which are sameiimet prUnuUic tnter- 
nalhff hU mwre commonly of varums shades of red or 
ar^tige; whence it has also obtained the paioe aSjire 
fnarble. Few kinds of marble are more generally ad- 
mired than this. It has a dark ground^ and is marked 
0iroughout with the appearance of smaJI whitish shells, 
wfaidi» in certain parts, refract the most beautiful and 
brilliant colours. This marble is cut into the tops and 
iKittoms of snuff-boxes, and several other omamaital 
frtidea. It is found in veins at Bleyberg, in Carinthia. 

168. Many beautiful kinds of marble are obtained 
from the island of Sicily, particularly one called Stct- 
lian jasper, which is red, wiUi stripes like ribbons, white, 
red, and sometimes green. Switzerlahd abounds in 
marbles; Portugal, Sweden, and Norway, afford 
few. In the Russian empire many have been noticed, 
particularly among the Uralian mountains. The late 
Empress Uatharine caused an immense palace to be 
built for her favourite Orloff, which is entirely coated, 
both inside and outside, with marble. She built^ the 
idiurch of Isaac with migrble;^ of different kinds, on a 
vast spacot near the statue of Peter the Grea^ in Pe- 
tersburgh. We are at present very imperfectly ac- 
quainted, with the marbles of Asia. Dr. Sh^w men- 
tions a red marble obtained from Mount Sinai ; and 
Mr. Morier, in his journey through Persia, speaks of a 
beaotiftil translucent kind which he calls vtartle of Ta- 
iriit Aod the colours of which are light green, with 
veins sometimes of red, sometimes of blue. He says i^ 
k cut i0to large slabs, some of which he describes to 
have measuf^d nine feet in length, and five ^t in 
bieadth«««No account has hitherto been published of 
the marbles of Africa. — In the United States of Ame- 
bic a many kinds of marble have been discovered, some 
of which have been wrought, and polished; but very 
ifiiper&c^ descriptions have yet been given of them. 

169. Few countries produce a greater variety of ex- 
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ceHent marbles than the Brixijsh Islakds* Although 
.these marbles are seldom noticed much beyond the limits 
of the districts in which they occur> many of them are 
admirably adapted for ornament^ purposes; particularly 
lor slabs and chimney-pieces. It is much to be regretted 
that we should send to foreign countries for stones 
which> in many ii^stances at least, could certainly be a» 
well supplied from our own. The following is an enu- 
meration of a few of the most important kinds. 

ENGLISH MARBLES.^no. PETWORttt Mar^ 
BLE, when cut into slabs, is equal, both in beauty and 
q^uality, to many of the marbles imported from the Con- 
tinent. The Earl of Element has, at Petwortb, seve- 
ral chimney pieces formed of it Much of this marble 
was used in the cathedral church of Canterbury. - The 
pillars, monuments, vaults, pavement, and other parta 
of that venerable structure, have been fonaed of it. The 
archbishop's chair is an entire piece of Petworth marhl^. 
This marble is found in greatest perfection upon as 
estate of the Earl of Egremont, at Kirdford* It lies at 
Ihfe distimce of from ten to twenty feet under the surface 
of the ground, and in flakes or strata nine or tea im^ea 
in thickness. Petworth marble is also an excellent 
Stone for walls; and, for paving, it cannot be ex- 
, celled. When burned, it also constitutes a valuable 
manure, superior^ as some farmers imagine, even to 
chalk. 

171. PuRBKCK Marble is obtained from the island 
of Purbeck, in Dorsetshire. It U of dark cokmr^ and 
contains numerous small round shelUf which, when it is cut 
and polished, mark it with roundish variegationa of 
brown, dark green, and grey. This marble was formerly 
more used than it is at present. Several of the smalt 
columns, and many of the monuments, in the churches 
of Dorsetshire, and the adjacent comities, are forfned 
of it. But it ia n«t so dmMe as many other kinds* 
Wherever it.is )ong exposed to the weather^ the surface 
cracks, splits off, and becomes defaced. 
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172. Babbicombs Marblb is one of the most beau- 
tiful kinds that is found in any country. It varies iu 
colour^ from light brown to deep red ; and larse slabs of 
it have been obtained that are elegantly and diversely 
maiiced, some in streaks, others in spots, and others in 
different coloured shades. 

This kind is quarried at Babbicombe^ in Torbay, De- 
▼onshire, and is extensively manufactured into chimney 
pieces in the West of Eneland* An attempt was lately 
made to introduce it in London; but, from its not be- 
in^ the production of a foreign country, this has failed 
orsuccess. 

ITS. Dsrbtshirb Marble.— There are, in Derby- 
shire, several kinds of marble, mostjof which contain an 
abundance of fossU shells, and other remains of marine 
animals. At Wetton, near Ashbourne, a beautiful kind 
IS obtained, of greyi^ black colour, which containsa vast 
number of whitidi and very minute shells. This has the 
name of birds eye marble. Near Monyash a beautiful 
variety is found, of a cheerful colour, inclining to brown 
red, and full of laree marine figures in all curections ; 
these, when the marole is cut, appear white, and afford 
a pleasing contrast. 

174. Kendal Marble.-— Some varieties of black, 
0rey, and brown marble, are wrought near Kendal, in 
Westmoreland. These somewhat resemble the Derby- 
shire marbles ; and, like them, are manufiictured into 
chimnev-pieces, and ornamental slabs for houses* Seve- 
ral of the slabs are found to contain corallines, and the 
remains of other marine animals, which vary their ap- 
pearance in a very pleasing manner. 

The MoNA Marble is a species of serpentine inter- 
mixed with white limestone : it has been already de- 
scribed (132). 

SCOTTISH MARBLES.Scotlmd affords many 
valuable and beautiful varieties of marble. 

175. TiRiE Marble.— Few of the British kinds of 
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marUe have been more admired than that obtained from 
Tirie, one of the Western Islands of Scotland. It is of 
a reddish^ sometimes a. delicate rose-coloured ttnt, and 
sometimes white ; and is always intennixed with other mi* 
nerals which add to its beauty. The most common of 
these is of black colour, and called hornblende ; the 
others are pale ^een sahlite, blackish brown mica (123)» 
and green chlorite. In some varieties the hornblende is 
more abundant than the marble. 

176. AssTNT Marble. At Assynt, in Sutherland, 
a while marble has been discovered, which is perfectly 
solid and pure, and entirely free from blemishes or 
stains. Blocks or slabs of it may be cut of almost any 
size that can be required. This marble acquires a 
smooth surface, but remains of a dead hue ; whence, of 
course, its uses as an ornamental marble are much cir- 
cumscribed. 

177. Isle of Sky Marble. There is found in the 
Isle of Sky a marble of pure white colour, which ap- 
pears capable of yielding large and valuable blocks* Its 
fracture is granular and splintery, and its texture fine. 
It is harder, heavier, and more compact than the marble 
of Carrara (i4<6) ; and is apparently well fitted for all 
the purposes of sculpture. But it has the defect of be« 
ing very unequally hard. While some parts of the stone 
are nearly as easy to work as that oi Carrara, other 
parts are so hard as to add a ch^ge of near fifty per 
cent, to the cost of the working. 

178. Sutherland Marble. — Some beautiful spe* 
cimens of marble of dark brown colour, veined with 
whitish, light red, or light brown, have lately been 
brought from the county of Sutherland. These appear 
of close texture, are susceptible of a beautiful polish, 
and are capable of being wrought into extremely beau- 
tiful slabs for chimney pieces and other ornamental 
purposes. 

179. Glek Tilt Marble is of white or grey colour. 



110 sc&tTinn MAitBtEfir. 

0U[ veined or spotted with yeUow or green ; some specimens 
are nearly white. The granulations are peculiarly lar^e ; 
andy in its aspect and composition, the Glen Tilt has 
great general resemblance to the Pentelic marble (14>3). 
This marble has of late attracted the notice of the Duke 
of Athol, through the suggestion of Dr. Macculloch ; 
and chimney pieces of it have since been made. It is 
obtained from a valley of the same name in the county 
of Perth. 

180. Blairoowrib MarbI/E.<— A few miles from 
Blairgowrie, in Perthshire, therf is an excelleiit granu* 
lated broad-bedded marble, oftugar'loaftexiure^ and as 
white as ike finest stdtuary mar He, It may be easily 
mised in blocks and in slabs of great size, perfectly fVee 
from blemishes. This maible is supposed to be well 

' adapted for ornamental architecture, iHit its large sparry 
texture renders it unfit for the sculptor. 

181. Glbkavok Marblb is of white colour, mtk 
large granular concretions, somewhat like spangles, and 
aa large as the scales of fisbes. This is a valuable kind ; 
but its situation in the forest oi Glenavon, on the pro- 
perty of the Duke of Gordon, is remote and difficult of 
access. 

182. Balliohulibh Marbl«.— -On the north side 
of the ferry of Ballichulish, in IxK^haber, there is a roek 
of marble, of beautiful ash grey coUmr^ and of a fine, re- 
gular and uniform grah>, which is capable of being 
wrought into blocks or slabs of any size, and is sus- 
ceptible of a fine polish. This marble is findy sprin- 
kled throughout with grains and specks of pyrites (^^6)9 
and with grains ami specks of a beautiful lead ore, which 
to the eye appears to be rich in silver. If used for ox^o 
nam^ntal purposei^ it would be a bright and beautiful 
metallic marble. 

18S« Blairmachtldach MARBXE.-^In the bed of 
a river, at the farm of Blairmachyldach, about three 
miles south of Fort William^ is a singular ma];ble, con- 
sisting of a Hack ground^ Jkwered v^k white. It is of 
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fine close grain, but not very hard. The flowering !n 
it is light, and beautifVily like fine needle-work, or rather 
resembling the frosty fret-work upon glass windows, in 
a winter morning. 

The cutting and polishing of marble appear to have 
}>een performed by the ancients nearly in the same man- 
lier as it is with us. In polishing, the first substance 
employed is a sharp, coarse-grained sand. Afterwards 
a finer sand is used, then emery (58) in different degrees 
of fineness. These are followed by a red powder calted 
tripoli (119) : and the l^st polish is given with putty. 

IW. BLACK MARBLE is a species of limestone, ofuni- 
ferm hiack colour^ and easily disiinguishable, hy an exces- 
sively disagreeable smelly which is emitted en rubbing two 
pieces of it together, or striking it with a Hammer. 

Few minerals are susceptible of a more beautiful 
polish than this. It is consequently much used for 
chimney-pieces, small columns, vases, and other orna» 
mental work. There are two quarries of black marble 
near Bakewell, in Derbyshire ; and it is manufactured 
to a considerable extent by Messrs. Brown and Co. at 
Derby, who have fixed up in their ware-rooms a large 
slab of it as ^ looking glass. 

By the ancients it was much prized. Marcus Scau- 
rus is said to have ornamented his palace with columns 
of black marble, each thirty-eight leet high ; and many 
of the monuments of ancient Persepolis were executed 
in it. M. D* Avejan, Bishop of Alais, used a kind of 
black marble for paving the apartments of his palace ; 
but the friction and heat rendered it so fetid that his 
successors were compelled to substitute another species 
of stone in its place. — The pavements, however, or many 
churches, and of the porticos 'of several galleries, on the 
Continent, are of black marble. 

185. CALCAREOUS ALABASTJ^R i$ « spscie» qf timer 
stone of somewhat whitish or yellomiiih colour^ translucent^ 
and iffitemally splendent or shining. 

It is nearly a pure carlonat of lime ; and occurs in masses^ 
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kmgmgf Uke immense icicleSffrom the rotft oflime'Sione o 
vem$, and also coating the noes of such caverns. 

The fonnation of this substance is deserving of notice. 
The water, which oozes through the crevices of lime- 
stone rocks, becomes strongly impregnated with minute 
particles of lime. This water, when it has reached the 
roof or side of a cavern, is generally suspended, for a 
considerable time, before a drop of sufEcient size to faH 
by its own weieht is formed. In the interval which thus 
elapses some of the particles of Itme are separated from 
the water, owing to the escape of the carbonic acid (26), 
and adhere to the roof. In this manner successive par- 
ticles are separated, and are attached to each ouier, 
until what is called a stalactite^ having somewhat the 
appearance of an icicle, is formed. These stalactites 
are sometimes solid, having a lamellar structure ; some- 
times of a fibrous texture, radiating from the centre 
to the circumference, as may be observed when they 
are broken ; and sometimes hollow. If the water col- 
lects and drops too rapidly to allow time for the forma- 
tion of a stalactite, it fafis upon the floor, and there 
forms an irregular lump of alabaster, which has the 
name of stalagmite* In some caverns, the separation 6i 
the calcareous matter takes place both at the roof and 
on the floor; and, in course of time, the substance 
upon each increasing, they meet, and form pillars, 
sometimes of great magnitude. 

Caverns of this kind occur in almost every country. 
Those of Derbyshire are well known ; but the most 
celebrated stalactitic cave in the world is that of Anti- 
paros, in the Grecian Archipelago. 

The kind of limestone formed in the above manner 
is what the ancients generally denominated alabaster* 
It was employed by them for the same purposes as 
marble, was cut into tables, columns, vases, and some- 
times even into statues. ^^Y ^^^ used it in the ma- 
nufacture of vases or boxes for containing unguents. 
It is supposed tp have been a vessel formed of this 
stone that is mentioned in the Gospel of St. Matthew, 
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where it is said there came unto our Saviour '< a woman 
having an alabaster box of precious ointment.*' In 
the National Museum at Paris there is a colossal figure 
of an Egyptian deity, which is cut in a kind of alabas- 
ter brought from the mountains between the Nile and 
the Red Sea. 

186. TUFA, or INCRUSTING CARBON AT OI' 
ZIMEf is a calcareous substance deposited hy such water as 
is impregnated with lime. 

It clotheSf with a stony coat, the smaller branches ef trees, 
leaves, moss, plants, and other substances; and thus pre^ 
serves them from decay, by protecting them from the action qf 
the atmosphere. 

Most of the substances termed by the common peo- 
ple petrifactions belong to this kind of lime. They are, 
however, merely covered wiUi, and by no means con- 
verted into stone. 

The dropping well at Knaresborough, in Yorkshire, 
is particularly celebrated for them. An overhanging 
rock, several yards in depth, has been gradually formed 
of the calcareous matter which the water holds in solu- 
tion ; add, from this rock, it incessantly drops into the 
basin below. The persons who have the care of the 
place constantly keep these petrified articles for sale. 
£ven old wigs and hair brooms are subjected to the 
powers of the water, to furnish subjects for attraction 
to the visitors. There are other springs of this descrip- 
tion in Oxfordshire and Somersetshire, and particularly 
at Matlock, in Derbyshire. We are informed that at 
Daulton, on the south side of Mendip, the workmen 
not unfrequently discover large pieces of oak enveloped 
in blocks of stone which are tour or five tons in weight* 

Blocks of tufa are, in some countries, cut and used for 
building stones ; and this substance^ when burned, be- 
comes an excellent lime. Pieces of it are sometimes 
hollowed, and used as filtering stones. 

In the British Museum there is a human skull com- 
l>letely incrusted with stone^ which was found in the 
river Tiber. 
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The warm baths of Hungary are often so thickly 
coated at the sides and bottom with tufai that* during 
certain intervals, it actually fills up the tubes and cana^ 
through which they are supplied. They«r in tea- 
kettles is a somewhat similar deposit from water in 
boiling. 

187. PORTLAND STONE, BATH STONE, KMT- 
TON STONE, are different kinds of limestone; and of a 
texture so hard and compact as to be used in building. 

They have their names from the places where they are r«- 
spectively founds in Portland Island, near Bath, and at 
Ketton, fit the courity of Rutland. 

Of Ketton stone several of the colleges in Cambridge 
are built. Its erain has a singular resemblance to the 
petrified roe of a fish, whence also it is sometimes 
called roestone. The bridges, St. Paul's Cathedral, the 
Monument, and nearly all the buildings of late date in 
London, are constructed of Portland stone. 

Some of these kinds of stone, when first dug out of 
th» quarry, are so soft that they are readfly worked into 
any form which use or ornament may require. This Is 
owing to the moisture with which they are naturally 
impregnated ; but when they once become hardened, by 
exposure to the sun and air, they are extremely firm 
and solid. On the contrary, other kinds of limestone 
that are used for buildings imbibe and retain the. mois- 
ture of the atmosphere, m consequence of which they 
burst or are crumbled by frost. 

We are informed that Portland stone was first used 
in London in the reign of James the First, that mo- 
narch, by the advice of his architects, having employed 
it in the construction of the banquettine house at 
Whitehall. After the great fire in London, it was 
brought into general use by Sir Christopher Wren. 

188. MARL is a combination of clay, silex (76) s and fime: 
and is denominated calcareous, argillaceous, or siliceous, as 
iht lime, clay, or silex, is most eiundant. 

The calcareous part of marl is frequently composed 
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of shells, whence it frequently haa the name of sheU 
marl ; and where these are predominant, it affords an 
excellent manure for sandy, dry, grarelly, or light 
lands. Marl likewise produces very beneficial effects 
on mossy and clayey soils ; and these effects, where it 
has been properly applied, have been observable for 
twelve or fourteen years. Some kinds of marl that con- 
tain but a small portion of lime have been successfully 
used in the manufacture of earthen-ware. 

This mineral is usually found at the depth of from 
five to nine feet beneath the surface of the ^i^ound, and 
deposited between beds of clay and sand. It is dug out 
with spades; and, in the digging of it, in Ireland the 
workmen not unfrequently meet with the horns of deer 
and other curious fossils. 

The usual mode by which persons, generally unac- 
quainted with minerals, distinguish this from other clayey 
substances is, to break a small piece of dry marl into a 
glass of vinegar. If it be marl it will immediately dissolve 
with considerable effervescence; and the briskness of the 
effervescence will be in proportion to the quantity of 
lime which it contains. 

1 89. FLORENCE MARBLE is a kind of indurated or 
hardened marl, and is remarkable Jhr preseniingy when pO" 
lishedy the appearance of ruined edifcts or rocks. 

This kind of marble is never used in architecture* 
Little slabs of it are cut for Mosaic work, and to be 
framed like pictures ; and the latter, when of consider- 
able dimensions, are sometimes pui^chased at a high 
price. If held at a distance from the eye, an inexpe- 
rienced observer might mistake a slab of Florence 
marble for a drawing in bistre. Here, observes a 
French writer, we remark a shattered Gothic castloi 
there the mouldering fVagments of a cathedral ; in one 
part ruined walls, and in another shattered bastions and 
towers. But, when we approach the picture, the illu- 
sion vanishes, and those imaginary figures which, at a 
distancci appeared to be so correctly drawn, become 
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changed bto irre^ar spots, lines, and shades^ whidi 
present nothing distinct to the view. 

190. CoTTAM Marble, which, when cut and polish- 
ed, also exhibits the appearance of a landscape, is a 
kind of compact marl. It has its name from being found 
at Cottam, near Bristol. 

1.01. LIAS, or CALP, is a kind qf limestone of bluish 
hlackf or greyish blue colour, and composed chsefly of lime, 
Jt/eor (76), clay, and oxide tf iron (91). 

This stone, when burned, forms a cement which has 
the property of setting very strongly under water. ^ It 
has also, of late years, been employed in a manner which 
merits particular notice, for tne multiplying of copies 
of drawings and penmanship. A drawing is made on 
prepared paper with a peculiar kind of ink. A slab of 
lias, about an inch thick, is then heated ; the drawing 
is placed upon it, and both are passed through a roll- 
ing press. The paper is afterwards wetted, and washed 
from the stone ; but the ink, being of a gummy or glu- 
tinous quality, becomes in part absorbed by the stone, 
and remains. The stone is then ready for the printer. 
Previously, to taking off each impression, the stone is 
wetted with a sponge ; fresh ink (which is said some- 
what to resemble printers* ink, and is put on with a 
ball similar to that used by letter-press printers) is then 
applied. This is prevented, by the water, from adhering 
to any part except to the ink that had been absorbed 
by the stone^ from the paper on which the drawing 
was originally made. Paper is then placed on the 
stone, both are pd&sed through a rolling press as before, 
"and a perfect impression of the drawing is made upon 
the paper. 

This art has been practised in Germany with great 
success ; and, with the difference only of the original 
drawing being made upon the stone instead of paper. 
Many beautiful specimens of drawings, taken from slabs 
of lias, may be seen in this country. It is said that co- 
pies of military drawings and orders were, to a very 
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lai^ amount, multiplied by this means at the head- 
quarters^ of the armies lately employed on the Continent. 

An artificial composition is sometimes used instead of 
lias. 

Considerable quarries of this stone are wrought in 
Germany. It is also found at Leixlip, near Dublin ; 
in beds at Aberthaw, in Glamorganshire ; in Dorset- 
shire^ and near Bath. 

SULPHAT OF LIME. 

192. ALABASTER, or GYPSUM, is a kind of sulphat 
of lime, or qf lime in combination with sulphuric acid (34), 
tohich has a shivery and glittering texture ; and is of white 
colour tinged with grey or red, and sometimes striped, veined, 
or spotted* When crystallized, the primitive form of its crys" 
ials is a regular four-sided prism (JPi^, 14.) 

Being considerably softer than marble, this mineral 
is not capable of receiving a good polish. From this 
chrcumstance it is, however, the more easily worked. 
It is manufactured into chimney pieces, columns, busts, 
ornamental vases,and lamps ; the latter of which trans- 
mit a soft and pleasing light Such is sometimes the 
transparency of alabaster, that it has been employed 
for windows ; and, at Florence, there is now a church 
which receives its light through the medium of this 
substance. 

The ancients, though acquainted with the art of 
making glass, had not attained the knowledge of re- 
ducing it into thin transparent plates ; and frequently 
employed alabaster for windows. Of this stone the 
Temple of Fortune, which was built by order of the 
Emperor Nero, was erected. It had no windows what- 
ever, and received only a soft kind of light through its 
walls ; appearing rather as if the light issued from the 
interior than that it was admitted from without. 

The hot springs of St. Philip, which supply the baths 
of Tuscany, are so strongly impregnated with alabaster, 
that artists take advantage of this to obtain impressions 
of bas-reliefS| by merely exposing tbeir momdi to a 
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current of the water until they become filled with the 
earthy depuBiU These impressioni , when- taken out, 
are found to be as hard as marble, and are very beau- 
tiful. There are, in the British Museum, some casts of 
medals formed from the water of these springs. 

When alabaster is heated, it falls into a soft white 
powder, which, on beine mixed with water, absorbs it 
so rapidly, that if it be wrmed into a paste, it dries and 
becomes hard in a few minutes. In this state it is called 
plaster of Paris; and is' employed for the making of 
statues, casts, and other ornamental work, which, 
though of a beautiful white colour, are very brittle. 
When mixed with coloured summy or glutinous sub* 
stances, it yields plasters of different hues* and has. the 
name o( stucco ; and, in this state, is used for lining the 
walls and ceilings of rooms* This plaster is much in 
request in the northern counties of England, for the 
floors of dairies, store-rooms, granaries, and other 
apartments ; and, when properly formed, it constitutes 
a very smooth and durable nooring. 

The fine white varieties of gypsum are used as an 
inflrredient in the composition of ear^en-ware and por- 
celain ; and the glaze, or enamel, with which procelaia 
is covered, has tne purest gypsum for one of its ingre^ 
dients. Of late years this mmeral has been advantage- 
ously employed as a manure for fertilizing the soil* 

Gypsum is found in Cheshire and Derbyshire, as well 
as in several parU of the Continent. That which is im- 
ported into tnis country from Italy and Spain is consi- 
dered the best. 

193. Fibrous Gypsum, — There is a variety of gyp* 
sum which has a somewhat fibrous appearance, and 
which, when cut in a convex form, and polished, re- 
flects a li^ht not much unlike that of the cats-eye (86). 
Hence it is sometimes sold to ignorant persons for that 
stone. It has also been imposed upon purchasers for 
the ^em called moonstone (US). Fibrous gypsum is 
cut into ear-pendants, crosses, beads for necklaces, and 
Other female ornaments} but its sofbuMi is sudli ai |e 
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allow of its being easily injured both bj dirt and fric- 
tion. 

FLUAT OF LIME. 

194. FLUOR SPAR, or DERBYSHIRE SPAR, is a 

mineral formed hy the combination qf lime with fluoric aHd 

(27). 

// sometimes occurs in a massive, and sometimes in a crystal" 
lized state; the primitive form of its crystals being a regular 
octohedron (Fig. 5). Its colour is usually hluish, green, yel- 
low J whitish, or a mixture of some of these. 

When heatedy this substance cracks^ and shines 
brightly in the dark. But if kept hot for some time, it 
ceases to be luminous, and this property cannot be re- 
stored to it. If also two pieces be rubbed strongly to- 
gether^ they become luminous in the dark. 

From this spar are made several kinds of ornamental 
vases of considerable size, columns, and toys, which, 
from being extremely varied in their colours and ap- 
pearance, and admitting of a high polish, are wery 
beautiful. When a piece of fluor spar is to be wrought 
into a vase, or any similar article, it is first carved with 
a mallet and chisel into a somewhat spherical fomu 
It is then fixed to a turner's lathe, and, with great care, 
is formed into the shape that is required. When thia 
is complete, it has to be polished, which is done first 
with gritstone and pumice (108), and lastly with emery 
(58) and putty. The lathes formerly in use were worked 
hy the foot; but those now adopted are worked by 
machinery, the advantage of the more steady motion of 
which has been that ornaments of much more delicate 
structure caxL now be formed than before. The manu-* 
facture of articles from fluor spar gives employment to 
a great number of industrious families in Derbyshife« 
This mineral occurs in several parts of that* county^ 
where it has the name of Blue John, and where it i§ 
obtained from caverns at a considerable depth beneath 
the surface of the earth. It is also founa in various 
countries both of the European and American conti** 
nents. 
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The add produced from flaor Bpar is called ^vortc 
add (9n)f and has the peculiar property of corroding 
glass and flint, and consequently cannot be kept in 
glass bottles. Artists, by means of fluoric acid, are 
enabled to etch on glass, in the same manner as, with 
aqua fortis (nitric acid), they do on copper. The pro- 
cess is sufficiently simple. The glass is first a httle 
heated, for the purpose of covering it thinly over 
with wax ; then, with a needle or other fine point the 
drawing is to be made, by cutting through the wax to 
the suirace of the glass. The edges are next to have a 
little wsUl of wax raised upon them. This done, the 
glass roust be placed in an horizontal position, and 
sifted over with fluor finely pounded; andlasUy, a mix- 
ture of one part of spirit of vitriol or sulphuric acid (24?) 
with two or three parts of water is to be poured ^ntly 
upon it. The acid will be prevented from running off 
by the waxen walls ; and, in the course of a little while, 
if Uiese be cleared away, the glass will be found cor- 
roded in all the lines along which the needle passed. 

The mode of obtaining fluoric acid for chemical pur- 
poses is, by pouring sulphuric acid upon powdered spar 
m a leaden retort, ana applying to it a gentle heat* 
This acid should be used with great caution ; for, whea 
applied to the skin, it instantly disorganizes it, and 
produces very painful sores. 

195. BARYTES FAMILY. 

These minerals are sometimes called ponderous earths, 
snd have their name from a Greek woid signifying heavy. 
They comprehend all thecombinations'^of barytes with acids. 

When purified, they form a greyish white, porous substance, 
which is easily reducible to powder; has no perceptible 
smell, but has a harsh and more burning taste than lime, and 
changes the blues of vegetable colours to green. 

Although barytes is one of the most useful chemical 
tests that we are acquainted with, it is not much em« 
ployed in the arts, because, when purified, it is found 
too expensive. It is capable of being made bto a very 
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tenacious cement ; and painters use a preparation that 
is made from it as a white colour which will not 
change. This is sold in the shops under the name of 
** Hume's permanent white/' Barytes taken into the 
stomach proves a virulent poison ; yet a preparation of 
it is used in medicine, and particularly for the removal 
of scrophulous complaints. When finely pounded and 
mixed with oatmeal, carhonat of barytes has been found 
an efficacious poison for rats. 

196. SULPHAT of BARYTES is a mineral farmed ly 
, the combination of sulphuric acid (S4) with barytes. 

It sometimes occurs in a state of powder, frequently in 
shapeless masses, and qften crystallized : the primitive form 
of its crystal being a four-sided prism. It is not soluble in 
any other than sulphuric acid. 

With us sulphat of barytes is of no use in the arts* 
The Chinese, however, employ it as an ingredient in 
the composition of porcelain ; and it is said to form a 
good manure for clover fields. 

The Bologna Phosphorus, or Bononxak Stoks, 
a very remarkable kind of barytes^ has its name Jrom 
being Jbund near Bologna in Italy. This substance, 
when detached, is usually observed in roundish, flat, 
kidney-shaped pieces, from about tlie size of a walnut 
to that of an orange, which have a shining and some** 
what fibrous texture witliin. 

When the outer coat of this stone is washed away by 
heavy rains, it has sometimes the appearance of biur- 
nished silver. An Italian shoemaker, m the year 1630, 
deceived by this appearance, carried home several 
pieces, hoping, by means of fire, to extract silver from 
them. But at the same time that he was disappointed 
in this expectation, he was surprised by a very unlooked- 
for phenomenon. All the pieces which he had thus at- 
tempted to melt, when they were afterwards exposed 
to the light, became themselves luminous. It is the 
singular property of the Bologna phosphorus, after it 
has undergone calcination in a particular manner, to 
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become capable of imbibinff so mucb light on exposure* 
for a little while, to the light of the sun, or even to the 
flame of a candle, that it will afterwards shine in the 
dark for an interral of from eight to fifteen minutes, 
like a glowing coal, but without any sensible heat. The 
light which it emits is sufficient to read by, provided the 
letters be placed near it. If well prepared, the stone 
will retain this extraordinary property for five or six 
years. 

The preparation of it i^ thus conducted. Pieces of 
sulphat of barytes are made red hot, for a few minutes,, 
in a covered crucible placed in the middle of a fire, and 
then left to cool. When cool, they are pounded in a 
stone mortar, and sifted. The powder thus formed is 
made into a paste with a little gum arable, and divided 
into long cakes, or cylinders, each about a quarter of 
an inch thick. These pieces are dried in a moderate 
heat, and then, by degrees, are exposed to a more 
violent heat, among charcoal, in a wind furnace. As 
soon as the coals of the furnace are half consumed, it 
must be filled a second time, and the phosphorus must 
be left undisturbed. When the coals afe quite consumed 
the ashes must be carefully blown oiF with a pair of 
bellows, and the phosphorus will be found at the bottom 
of the grate. 
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CLASS II.— SALTS. 



ORDER I.— EARTHY SALTS- 



ALUMINE FAMILY. 

Ip7. ALUM is a substance of yellotouk or greyish whitn 
colour, usually opaque, hut sometimes transparent. When 
purijiedy it consists of slender^ irregular, hair^shapedftres, 
at^d has a sweetish, astringent taste. 

, The alum of commerce is an artificial production 
froifi) the different kinds of stones which contam it. That 
called Roman alum^ from its being procured from the 
neighbourhood of Rome, is usually considered prefer* 
able to the other sorts ; but good alum o^ our own ma* 
nufacture is equal to it in quality. The Levant, or 
Roche afum, is said to have had its name from the vil* 
lage of Rocca, the present Edessa, in Syria. 

There is a famous alum mine at Tolfa, near Civita 
Vecchia, in Italy. The alum is obtained from this mine 
nearly in a pure state ; and it is so extremely hard, that 
it can only be wrought by means of pickaxes, and gun- 
powder. At Solfatara, near Naples, and in other yol- 
canic-countries, an abundance o\' alum is found, in a 
state of efflorescence, from the lava. 

Tlie alum of our own country is manufactured from 
a kind of slaty stone which is found near WhiU)y»'in 
Yorkshire. This manu£Eictory was first established about 
the conclusion of the sixteenth century, by Sir Thomas 
Cfaaloner, who is supposed to have obtained his know- 
ledge of the process, from the alum worics which had 
then lately been introduced into Germany and Spain. 
The rock of alum slate, near Whitby, is supposed to 
be nearly twelve miles in extent : and a&rds an abun* 
4moi luppiy of alum. The woikmea tear opea the 
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rock ; after which the different fragments are loosened, 
in the form of slaty leaves or plates, that are of a dark 
grey colour. To obtain the alum, a bed of fagots is 
formed from ten to twelve feet in depth. By the side 
of this a scaffold is erected, which enables the work- 
men to form a pile of mineral about fifty feet long, 
and forty feet high. While this pile is forming, the 
fagots are lighted. By the gradual operation of the 
heat, a calcination takes place, in consequence of 
which the alum is afterwards rendered capable of being 
more easily separated than it otherwise would l>e from 
the stone in which it was contained, and from other 
extraneous matters that are combined with it. Afyj&c 
this, the mineral is washed in shallow vessels, soar- 
ranged that the water mav be poured from one into the 
other. By this process the alum becomes suspended in 
the water, while all the earthy particles subside to 
the bottom. The next operation is to evaporate the 
water saturated with alum. This is done by boiling 
it in large leaden caldrons, fixed, on cast iron bars, 
over a furnace. As soon as the contents of the cal- 
drons are brought to a proper state, they are drawn 
off into casks, where the alum concretes into a mass. 
The hoops are then taken off, and the alum is broken 
and left to dry ; after which it is packed in casks for 
sale. 

Alum is an article of indispensable importance to 
dyers, not only on account of its cleansing and opening 
the pores of the substances to be dyed, and thus render- 
ing them fit to receive the colouring particles, but also 
from its more essential property of fixing the colours 
in such manner that they cannot afterwards be washed 
out. By tanners it is in great request for giving firm- 
ness to the skins after they have been rendered flaccid 
in the lime-pits. It is employed in the manufacture of 
paper, and by engravers, and other artists. In the 
making of candles, alum is added to the tallow, to 
render it glossy, and to give it greater firmness and 
c<msistence; and, mixed with cream, it aids the sepa* 
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ration of butter. It has a tendency to retard igni- 
tion. Paper soaked in alum water does not easily take 
fire, and is thereby better fitted for the preservation of 
gunpowder. Such paper is likewise used in the whiten- 
ing of silver, and the silvering of brass. It has been 
recommended that ladies' muslin dresses should be 
dipped in a solution of this substance, for the purpose 
of rendering them less liable to catch fire. A solution 
of alum also retards the putrefaction of animal sub- 
stances, and affords useful, as well as economical, 
means of preserving natural productions that are im- 
ported from foreign countries. Alum is frequently 
mixed with paste, to prevent its losing its tenacity by 
the absorption of moisture. It is asserted that bakers f 
occasionsJly use it as an ingredient in bread, and that ! 
its presence may be discovered by thrusting a heated \ 
knife into a loaf before it is cold : if free n'om alum, 
scarcely any alteration will be visible on the blade, but 
if the contrary, the surface, when cool, will appear 
slightly covered with an incrustation of alum. A very 
important purpose to which alum may be applied is in 
the purifying and sweetening of water that has become 
fetid and unfit for use; from five to ten grains of burned V^ 
alum, and double or treble that quantity of pounded ^^ 
charcoal, will correct the fetor of a gallon of water. 
Printers' cushions, and the blocks used for the printing 
of calicos, are rubbed with burned alum to remove 
any greasiness, which otherwise would prevent the ink 
or colour from sticking. This substance is also occa- 
sionally employed by surgeons to stop the bleeding of 
small vessels, to corrode fungous or proud fiesh, and 
for other purposes in medicine. 

198. MAGNESIA FAMILY. 

This is a family of ipinerdls which comprehends all the 
combinations of magnesia with acids. 

When freed from extraneous matters, magnesia is a pow- 
dery substance of limpid white colour. 
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100. SPSOM SALTS. orSULPHAT OF MAGNE- 
SJA, censitt vf magnetia in conjunction with tulpkuric acid 

It is said that Epsom salts have been found in the 
Alps, and in Switzerland, under a powdery form, and 
sometimes even in masses, or a state of incrustation on 
stones and rocks. They are, however, chiefly found 
dissolved in mineral waters, and particularly in those 
at Epsom in Surrey, and Sedlitz in Bohemia. Their 
taste is bitter and unpleasant. So little are they affect- 
ed by exposure to ttie air, that the Abbe Haliy kept 
some by iiim. for more than twelve years without any 
sensible alteration. 

These salts are much used in medicine, and are some- 
times manufactured from the waters of Epsom (290) 
and Sedlitz (289), but more frequently, and in much 
greater abundance, from sea water. 

The magnesia of the shops is prepared by dissolving 
Epsom salts in water, and ^ddine to the solution half 
tlieir weight of potash (205). The substance that sinks 
to the bottom is magnesia ; and this, washed with a 
sufficient quantity of water and dried, has the appear- 
ance of a light, soft, and white powder, of insipid taste. 

Magnesia is used in medicine, both in a simple state 
and when calcined or burned. It is also employed in 
some chemical processes ; and is in considerable request 
in the manufacture of enamel and porcelain. l£ putrid 
water be agitated with a small quantity of magnesia, it 
will lose a considerable portion of its bad taste and 
smell. 

200 SODA FAMILY. 

Soda, like potash (205), is an extremely cauuic alkali (42). 
It has a greyish white colour, and agrees exactly with potash 
(205) in taste, smell, and corrosive quality, but it is not so 
heavy. 

Ilia mineral state soda has hitherto been found only in 
combination with some acid. 

Conunon salt (202) is a compound of soda with murtatic 
acid (29). 
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Th« soda.of commerce is obtained from sea-water ; 
Und from the ashes of different kinds of plants that 
grow on the sea-shores, but particularly from that called 
^sola soda, which is found in great abundance on the 
coasts of the southern parts of Europe; and from which 
it has its name. It is sometimes called barilla^ from 
the salsola soda being so denominated in Spain. 

This alkali is of essential use in the arts. When 
melted with flint or sand, it forms glass, and answers 
much better for this purpose than potash. In conjunc- 
tion with oil and lime, it is employed in the manufacture 
of soap ; and it is used as a substitute for soap in the 
cleaning and bleaching of linen, flannels, and worsted 

goods. If a weak solution of soda be poured into foul 
ottles, or casks in which wine has long been kept, it 
will cleanse them. It may also be successfully used 
for the cleansing of vessels in which milk has become 
acid. Saddles, bridles, or boot-tops, may be effectually 
eleaaed b^ means of this liquor, and restored nearly to 
their erigmal colour and appearance. 

The art of soapboiUng may easily be illustrated by 
the followinfip experiment. Take a piece of quick-lime, 
•lake it gradually by sprinkling on it a sufficient quan« 
tity of water. When it is completely slaked, add to it 
about twenty times its weight of water* To this mix- 
ture add two parts, by weight, of common subcarbonat 
of soda, previously dissolved in a sufficient quantity of 
water. Boil the whole for about half an hour, strain 
it through a. cloth, and boil it till $o much of the water 
is evaporated that a phial that will contain an ounce of 
water will hold one ounce, seven pennyweights and a 
half, of this ley. Then mix in an earthenware pipkin 
or basin, one part of the ley, with two parts of oliv^ 
oil. Place the mixture in a gentle heat» capable only 
of making the liquor summer, and allow it to simmer, 
stirring the liquor continually, with a wooden stick, tillt 
by letting a few drops of it mil on a place, the soap will 
be found to eeagulate, and the water become speedily 
aei^ai^d from U. After which, pour out the cont^te 



If8 WATEOH. 

into a cop» and tuftr It to cool.—- Soap may aho be 
prepared without heat If one part of the ley be mixed 
with two parts of olive oil, in a glass or stone ware ves- 
sel, and tne mixtare be stirred, from time to time, with 
a wooden spoon or spatula, it will become thick, and 
white; in seven or eieht days afterwards the combina- 
tion will be completed, and a white and firm soap will 
be obtmned. 

White soap is formed of ingredients similar to those 
that have just been mentioned. Ydlaw soap is made 
with tallow, resin, and soda. Soap may be formed by 
lK>iling shreds of woollen cloth with ley till die whole 
has acquired a certain consistence. This kind of soap 
has been made, and applied with success, in sevend 
manufactories in France. — The combination of oil and 
other ingredients with potash (205), instead of soda, 
ailbrds iniat is called soft soap. 

«01. NATRON, or CARBONAT of SODA, is a soli 
which consists of soda (900) in combination with carbonic acid 
f86), // is massive^ q/ greyish colour, soluble in water, and 
has a. disagreeable alkaline taste. 

This salt is found in Egypt, on the surface of the 
earth, and particularly near the margins of certain 
lakes called natron lakes. In the summer season the 
water of these lakes is evaporated by the heat of the 
sun, leaving a bed of natron generally about two feet in 
thickness. This is broken with wedges and hammers ; 
and packed up for sale in the European markets. The 
waters of some of the lakes contain both common sidt 
and natron; and these, on evaporation, crystallize in 
successive beds. Natron is found in considerable quan- 
tity under the form of an efflorescence, on the surface of 
the earth, in the plains of t>ebreczin in Hungary. It 
is likewise found in small quantity in the ashes of most 
ve^tables, but particularly in those of salsoda and . 
smcomia. 

The ancient Egyptians are said to have made great 
use of natron for Sie preservation of dead bodies, by ma* 
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cerating them in it for several months previously to their 
being embalmed. Large quantities of this salt are 
sometimes imported into England, by the East India 
Company's ships, from China, and other parts of the 
East. It is employed in the manufacture of soap, and 
for the washing of linen. Glass-makers mix it with sand 
for the formation of glass. On the Continent it is ad- 
ministered as a medicine in complaints of the bowels 
and liver. The ancients sometimes employed a mixture 
of natron for soaking their seed corn, under an impres- 
sion, that, when afterwards committed to the earth, it 
would thereby be rendered more fertile. 

202. COMMON SALT, or MURlATyf SODA, though 

found in some countries in a solid and massive state, is for the 

most part an artificial preparation from sea water, and from 

the water of salt lakes and hrine springs. It consists of soda 

(200) in combination with muriatic acid (29). 

Few productions, either natural or artificial, are in 
so much request as common salt. It is used by the in- 
habitants of nearly all countries, for correcting the insi- 
pidity of food. When applied in small quantities, it acce- 
lerates the putrid fermentation ; and, in this case, is consi- 
dered to aid digestion, by promoting the decomposition 
of the aliments. In larger quantity it has a contrary 
e£fect, and tends to preserve organic substances from 
corruption. Salt is used for glazing the surface of 
coarse earthenware; and is employed in several pro- 
cesses of dyeing. 

When this substance is dug out of the earth it has the 
appellation of rock salt: aAd immense masses of it are 
found in different countries of the world. The most 
considerable, as well as the most celebrated salt mineSf 
with which we are acquainted, are those about five 
miles from Cracow, in Poland ; and it is supposed that 
they contain more salt than would be sufficient to sup- 
ply the wants of the whole world for several thousand 
years. On descending to the bottom of these mines, 
a stranger is astonished to find a kind of subterraneous 

q5 
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ffcpobltCt eomMng of many families, who hftTO their 
•im peculiar laws and polity. Here are likewise public 
roads, and carriages, horses being employed to draw 
the salt to the mouths of the roine» where it is taken up 
by engines. The horses, when once they are down, 
Dever more see the light of day ; and many of the peo- 
ple seem buried alive in this immense abyss. Some are 
'bom there, and never stir out; others, however, have 
occasional opportunities of breathing the fresh air in 
the fields, and enjoying the light of the sun. The sub- 
terraneous passages or galleries are very spacious ; and, 
in many of them» chapels are hewn out of the salt. In 
these are set up crucifixes, and the images of saints, be- 
fore which lights are kept continually burning. In some 
Earts of the mine huge columns of salt are left standing 
) support the rock. Its windings are so numerous and 
intricate, that workmen have frequently lost their way: 
the lights they carried have been burned out, and they 
have perished before they could be found. The salt is 
taken from these mines in blocks so large as, sometimes, 
to measure nine feet in length, four feet in width, and 
two or three feet in thickness. In the year 1780, the 
greatest depth to* which the woricmen had penetrated 
was about S20 yards, and the mass of salt was consi- 
dered to be in some places more than 240 yards thick, 
and to extend at least three leagues. 

Near the town of Cardona, about fifty miles north- 
west of Barcelona, in Spain, there is a momtain of salt» 
without cleft or crevice, 500 feet high, and nearly 
three miles in circumference. In the province of La- 
hore, in Hindostan, travellers have described a moun- 
tain of the same mineral, not inferior to this in magni- 
tude ; and the elevated regions of Peru afford rock salt 
at the height of 7000 feet above the level of the sea. 

At North wicli and Nantwich, in the county of Chea* 
ter, there are salt mines of great depdi and extent. 
These are frequently visited by travellers, and are found 
amply to repay the trouble and inconvenience of de- 
totndmg.foto them. Ther« art two priaeipAl Ma of 



Ikistubitance) tlie upper one is abeat forty-two yaiA 
below the surface, and twenty-six yards thick. . This 
was originally discovered about a century and a half ago, 
in searching for coal. The lower bed has already been 
examined to the depth of forty yards, without coming 
to the bottond ; and it is about the centre of this bed 
that the purest salt has been discovered. The averM^ 
llepth of the cavity, formed by the workmen along the 
?ein of salt in the different mines, is suppo^d to be 
nbout sixteen f^et. In some of the mines, where ptl- 
)arg si^ or eight yards square are left to support the 
ifoof, the appearance ot the cavity is singularly beauti* 
ful : and the efiect is greatly increased when the mine 
is illuminated by numerous candles fixed to the side of 
the rock. 'The scene so formed would jilmost seem to 
realize the notion of the magic palaces of Eastern poets. 
Some of the mines are worked in aisles or streets. The 
^lethods eaiployed in working out Uie i»alt oSur m>tbiBg 
iKorthy oif notice. larger masses are separated from the 
body of the rock, by blasting with gunpowder ; and 
areaicerwards broken down with pickaxi9s,hatmiiQrs^aiMl 
other instruments. The present number of mines in the 
vicinity of Northwich is eleven or twelve, from which 
there are raised, on an average, 50,000 or 60,000 tons 
of salt per annum. The greater part of this quantity is 
^exported to Ireland and the Baltic ; and the remainder 
fs employed in Cheshire, and the adjacent counties. 

Salt U also made from hrine sprites in Cheshire, 
Cumberland, Staffordshire, and Worcestershire; but 
the kind most eommonly used in England is that which 
|s made from sea water, and has the name of $ea snU^ 
The mode of manufacturing it is very umple. The 
water is first pumped into shallow reservoirs of earth, 
called salt pans, or salterns. In these it remains ex* 
posed to thie sun until a certain proportion of the water 
IB evaporated, so as tp leave it about seven times stronger 
than m its original state. It is then conducted by an« 
pther pump iiato flat iron fMins, eight or nine ibet square, 

mi m mm^ j^f had 4eiiii^ Tfcesc, beiof plaind ^v«r a 
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liot fire, the liquor or brine is boiled until nearly ril tbe 
remaining particles of water have passed off by evapo- 
ratioD, ami notbing is left in the pans but salt. This is 
thrown together into proper vessels, for a few days, to 
drain, after which it is fit for use. 

In some countries the whole evaporation is performed 
by the heat of the sun ; and, in extreme northern cli- 
mates, where the sun would not have sufficient power 
for the operation, a verv different process is adopted. 
The water is sufiered to freeaie in the salterns, and that 
portion of it which continues uncongealed is so strongly 
saturated that it requires only a moderate heat to eva- 
porate the remainder of the water, and to crystallise the 
salt. 

Bay sait is that which is produced from the evapora 
tion of sea water by the heat of the sun only. 

The inhabitants of Cardona, in Spain, make of the 
rock salt in their neighbourhood various transparent ar- 
ticles, which they vend at a cheap rate. Th^se, which 
consist of small altars, figures of saints, crosses, chande- 
Uers, salt^ceUars, &c, are as clear as crystal, and to ap- 
pearance as lastine. Thev are chiefly purchased by 
strangers as curiosities, and are distributed over various 
parts of Spain and the south of France. 

The decomposition of salt furnishes tbe muriatic acid 
(29), or ipirii of salt of commerce. This liquid, which 
u much used in the arts, and is in great request by 
chemists, is prepared, for common purposes, by mixing 
one part of common salt with seven or eight parts of 
clay, and distilling the mixture ; or by distilling com- 
mon salt and spirit of vitriol or sulphunc acid (24), and 
receiving the product into a vessel containing water. 

It has been discovered that muriatic acid, in a state 
of gas, is an excellent means of correcting putrid exha- 
lations. In the year 1773, the cathedral cnurch of Di- 
jon was so much infected by the corruption of bodies 
which had been interred within its walls that it was en- 
tirely deserted. The orofessor of chemistry at Dijon 
having been allied td for asristmce, traced, ona finr 
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burning coals, in ihe middle of the church, a glass vessel i ^ 
containing six pounds of common salt. Upon this he ..JU"^ 
poured, two pounds of sulphuric acid (24), precipitately ^^ 
withdrew, and shut all the doors. The gas soon filled 
the whole cathedral. Afler twelve hours the doors were 
thrown open, and a current of air was made to pass 
through to remove the gas, which had entirely destroyed 
every putrid odour. 

The following has been recommended as an eligible 
mode of fumigating rooms for the prevention of infec- 
tious disorders. Take six drachms of powdered nitre 
(206), and six drachms of sulphuric acid (spirit of vi- 
triol) ; and mix them in a tea-cup, by adding to the nitre 
one drachm at a time of the oil. During the prepara^ 
tion the cup must be placed on a piece of heated iron, 
and the mixture stirred with a tobacco pipe or piece of 
glass. As soon as the fumes arise, the cup must be 
moved about to different parts of the room or house that 
are to be fumigated. 

203. GLAUBER SALT, or SULPHAT of SODA, is 
a salt which consists of soda (200) in combination with suU 
phuric acid (94). It occurs in an afflorescent or powdery state, 
on the borders cfsalt lakes ; or, more commonly, in a state of 
solution, in certain mineral waters. 

This salt which was originally discovered by a Ger- 
man chemist whose name was Glauber, has a nauseously 
bitter and saline taste. It is found, in an efflorescent 
state, on meadow ground at Eger, in Bohemia ; and on 
the walls o£ old galleries in mines, at Grenoble, in 
France. It is also abundant in the ashes of some kinds 
of vegetables, especially of sea weeds. The waters of 
the Mediterranean yield a great proportion of it ; and 
the Glauber salt used for commercial purposes is chiefly 
prepared from sea water, or by decomposing common 
salt, in order to procure muriatic acid (29). It may 
also be obtained by saturating soda with sulphuric acid 
(24). 

The use of this salt ii) medicine is well known ; and, 
in some counCries^ it ii employed as a substitute for socU 



IM ' ••»Mb 



(too), in th« nMUnAetmre of white gbM. I4 Mgkt |# 
Iks kept in well-corked bottles, as otherwise the cryilaJe 
•oon fall into powder. 

The following is a pleasing experimenti which diowa 
a singtilar and almost instantaneous erystaliiaatiaii ^ 
Glauber's salt. Dissolve this salt by adding p<MtioBB of 
it gradually to water kept boiling until the water will 
dissolve no more. Pour the solution, whilst boiliag', 
into coromoo medicine phials previousljr warmed, and 
iaamediately cork them. Set the phials w a quiet plac« 
without shaking them. The solution, when com, wul re* 
main perfectly fluid till the cork is taken ou(; but the 
moment this is done, and the air is admitted, it will be- 
gia to crystallise on its upper surface, in fine aatia-Uke 
crystals, which will shoot downward^ like a dense white 
eloud. In this act so much heat becomes evcrived as to 
make the phial feel sensibly warm to the hand* When, 
the crystallization is complete, the n^le mass generally 
becomes so solid, that, on inverting the bottle, not a 
drop of it will fall out. If the crystallization should not 
immediately ensue on opening the phial, this may in- 
stantly be effected bv dropping into it a minute crystal 
of the same salt. The experiment may be exhibited 
any number of times afterwards, by merdy placing the 
phial in boiling water, till the salt it contains be again 
completely liquefied ; and letting it stand, as before, to 
cooU 

804. BORAX n a mU campottd rf borueie atid (98) and 
$oda (200), and w imported ckirfyfrom the E^t indiee^ in 
the form oja bromniih grey, inqyurty tkapeUu Mft, of $weetiih 
tmle ; or in detached prismatic eryttais^ oaeh aboiu an inch in 
iength. 

Although borax has long been known as ap aittde^f 
traffic, there is scarcely any production with the origin of 
which we have been, till lately, less acquainted. It is 
found in a native, though impure state, in a mountain 
lake, situated about fifteen days* journey from the capi- 
tal of Thibet in the East Indies. This lake is so encom- 

pesiie4 wMi hiUi as t(s bi^e 419 elnaam iiAar fidltng i&tn 



It 6r flowing from it. The water k salt to the taate, aod 
contains both borax and coaimoa salt ; and tlie edges 
tnd shallow parts are covered with a stratum of this 
0ubstan€e» which is dug up in considerable masses for 
exportation. It has here the name of tinkal, and is 
usually brought into Europe enveloped in a kind of fatty 
substance. The mode of refining it was for a long time 
Jkept, by the Dutch and Venetians, amongst those se- 
crets which a want of sufficient research alone prevented 
from bdng generally known. When refined* it is called 
iorax. 

The uses (^ borax are numerous. It is employed as a 
flux for metals, being found to produce a more perfectly 
limpid fusion than any other substance. For the same 
reason it is made an inf^edient in the finest kinds of glass, 
and particuiarly in some of the coloured glass pastes 
which aremanufactured in imitation of gems. But its chief 
use 19 to jewellers and goldsmiths^ to facilitate the sol- 
dering of gqld and silver. Borax is also used in medicine. 

205. POTASH FAMILY. 

Potash is an alkaline substance (43), of white colour, and 
of smell somewhat resembling that which is perceived duriiig 
the slacking of quick-lime (137). It 13 extremely corro&ive, 
and remarkably acrid to the taste. 

In a mineral state it is found only in combination >vith ni- 
tric acid (30). 

Potash prtncipally exists under th^ form of a salt, in 
vegetable substances ; and is obtained by burning them, 
Ull^rwards repeatedly washing the ashes wkh water, and 
then filtering and evaporating these to dryness. The 
•ppeilation of potash n^as given to this salt from its hav- 
ing formerly been prepared in large iron pots. 

The uses to which it is applied are numerous. In 
chemistry it is employed for a variet}^ of purposes; and 
idso in many arts and manufactures^ in scouring, wash* 
iag, bleaching, dyeing, glass-making, and severai others, 
te enrssmjproperty is such ibiit it is oftso utoil bjr 
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•nrgeons under the name cf potential cautery ^ to open 
abscesses, and to destroy useless or hurtful excrescences. 
Potash, after It has been made red hot, is rendered 
whiter and more pure. In this state it has the name of 
pearl ash* 

206. NITRE, or SALTPETRE, is a salt which consists 
of potash in combination with nitric acid (30)'. 

Its colour is whitish or limpid ; and it does not liquefy hy the 
action of the air. It is usually observed in the form of fine 
capUtary crystals, though it is sometimes found in a maesive 
state. When pure, it crystallizes into six-sided prisms ( Fig, 
15) which have a rectangular base. It is denominated by cJ^ 
wtists nitnt of potash. 

Nitre is found incrusted on the surface of the 
eartht in some parts of India, Africa, and Spain, and, 
in such abundance, as to admit of being swept off, 
at certain seasons of the year, twice or Siree times a 
week* In our own country it not unfrequently occurs 
in a state of white efflorescence, on old plaster walls 
that are sheltered from rain. Nitre is also produced in 
stables and cart-houses, from the mixture of aDimal and 
vegetable substances in a state of putrescence. 

Many kinds of plants, which grow in soils favour- 
able to the production of it, contain nitre : this is parti- 
cularly the case with pellitory, borage, and the large 
sunflower. 

Immense quantities of nitre are annually required for 
the purposes of war. From its constituting^ one of the 
most important substances in the composition of gun- 
powder, it has been found necessary to adopt artificial 
modes of procuring it. In several districte of the East 
Indies there are places called saltpetre grounds. From 
these large quantities of the earth are dug, and put into 
cavities through which water is passed. This brings 
away with it the salt which the earth contains, and whidi 
Is afterwards separated from the water by boiling. The 
East India Company, for more than a century past, has 
been under engagement to import into this country, and 
supply the board of ordoancei for his Majesty 'a service. 
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with 500 tons of nitre annually, at given rates and prices 
in times of peace and war. 

In France this article is obtained in what are called 
nitriereSf x>r nitre beds. These consist of the refuse of 
animal and vegetable substances, which undergo putre- 
faction, mixed with calcareous and other earths ; and 
the nitre is obtained from them by water, as above- 
mentioned. — The principal requisites for the formation ' 
of nitre are said to be lime, animal and vegetable mat- 
ters, heat, and an open, but not too free communication 
-with dry atmospheric air. 

The discovery ofgunpotvder has completely changed 
the modern art of war. The earliest notice that has 
occurred respecting the use of this article in Europe is^^ 
that It was employed in the wars of Germany, some- 
what before the year 1373. It is said, however, to have 
been known in China long anterior to that period. Its 
component parts are nitre, charcoal, and sulphur, in 
the proportion of seventy-six, fifteen, and nine parts, in 
every hundred. These ingredients are first reduced to 
a fine powder separately, and then mixed with water, so 
as to form a thick paste. After this has dried a little, it 
is placed upon a kind of sieve full of small holes, through 
which it is forced. By this process it is divided into 
grains^ the size of which depend of course upon the size 
of the holes through which it has been squeezed. It 
afterwards undergoes some other operations before it is 
ready for use. 

Nitre is frequently administered in medicine ; and it 
is used very extensively in different arts. A mixture of 
equal parts of nitre and tartar, burned together in a 
crucible, forms what is called tvhitejluxj which is used 
for melting and reducing different kinds of metallic sub- 
stances. And a mixture ^of one part of nitre and two 
parts of tartar burned in the same manner forms what is ' 
called black Jlux, Nitre possesses antiseptic qualities in 
a considerable degree, whence it is much used, in con- 
junction with common salt and bav salt, for the preserv- 
ing of animAl food from putre&ction. 
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A^^JwAf or nkrieHtcid (90) •■ il is denoniiitled by 
chemUtSy is prepared from this mineral. The mode of 
obtainiDg il in large manufactories is by distilling a 
mixture of nitre and clay in glass or stone retorts* each 
capable of containing seventy or eighty pounds weight 
of this mixture. But the acid thus procured b^ng weak 
and impure, chemists, for nicer purposes, generally pre« 
pare it by distilling, in a glass apparatus, a proportion of 
three parts of nitre and one of sulphuric acid (^24>). The 
uses of aqua*fortis are various, and important. A.U kinds 
of metals, except gold and platina, are capable of being 
dissolved in it. Hence, among other uses, it is em- 
ployed by dyers, for dissolving tin, and forming with 
madder, a scarlet colour ; and, by hatters, for dissolving 
Bsercury (228) for some processes in the preparation of 
hats. Jewellers use it for several purposes. 

AMMONIA FAMILY. 

907. SAL-AMMONUC, or MURUT or AMMONIA, 
<f a tali compounded of ammonia and mmriatie odd (9V), It ig 
^ecoiionnify found in a state ^powder, wmttknei in a mauiva 
form^ and eometimet in very irregularly tkaped crgMtaht tka 
primitive form of which i$ an octokedron {Fig, 5). It is, Aovi* 
ever, more frequently an artijicial production from the soot qf 
hurned animal matter. 

1 he name of sal-ammoniac was acquired by this sub- 
stance from its having been found by the ancients in 
great abundance amongst sand near the temple of Jupi* 
ter Ammon, in Africa* It is at present found in Per- 
sia; and, accompanying sulphur, amongst volcanic 
mattef near Mount Vesuvius. 

This salt was formerly imported from Egypt in the 
form of conical loaves, or of round cakes, wnicb werf 
convex on one side and concave on the other; but it is 
now made in Europe, by burning at the same time soot, 
bones, oil, and salt. The deposit formed by the vapour 
coniiifits of sal-ammoniac, in conjunction with other sub- 
stances, which are separated from it by ^ subsequent 
process. When gooa» it is whitai traospar^at, and dry 
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Within ; and externally of yellowish grey, or blackish 
colour, 

Sal-ammotiiac is applied to many useful purposes. 
Occasionally it is usea in medicine. . A considerable 
portion of it is consumed by dyers, to give brightness 
to some of their colours. It is also employed in the 
assay of metals, to discover the presence of iron ; and, 
having the property of rendering lead brittle, is some* 
times used in the manufacture of shot. By copper- 
smiths and tinners it is used for cleansing the surface of 
the metals which they are about to cover with tin. In 
certain manufactories sal-ammoniac is mixed with to- 
bacco, to give that article, or the snuff that is made from 
it, additional stimulant properties. Sal-ammoniac dis- 
solved in nitric acid (30) forms the £uid named aqua- 
ttguty which is employed in the solution of gold. 



ORDER II.— METALLIC SALTS. 



SALTS OF IRON. 

208. GREEN VITRIOL, IRON VITRIOL, or COP- 
PERASp is a mineral salt formed on a decomposition of' pif rites 
(236) by the moisture of the atmosphere. It is also called 
SULPilAT OF IRON. 

Its colour is bright green, and its taste very astringent ; a 
Solution of it in water dropped on oak bark instantly produces 
a black spot. 

Although copperas is occasionally found in grotto es» 
caverns, the galleries of mines, and other places ; yet, 
being much in request by dyers, tanners, and the manu- 
facturers of ink, ic is artificially prepared from pyrites. 
This mineral being moistened and exposed to the air, 
a crust is formed upon it, which is afterwards dissolved 
in water ; and from this the crystals of vitriol are ob- 
tained by evaporation* 
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The principal ote of ntriol is in dyeing woollen ar- 
ticles, hiUs, and other manufactures, black. It is the 
basis of ink, and is used in the manuifacture of Prussian 
blue. If it be reduced to powder by the action of fire 
in a crucible, and mixed with powder of galls, it forms 
a dry portable ink. Sulphuric acid (24>) may be ob- 
tained from this kind of vitriol by distillation. The re- 
sidue, after the process is completed* is used as a red 
paint ; and when washed, is employed for the polishing 
of steel. 

SALTS OF COPPER. 

209. BLUE VITRIOL, or SULP HAT OF COPPER, 
it a blue talt formed by a combination of copper with sulphuric 
acid (24). 

This substance, though sometimes found in a state of 
concretion, or in the form of powder disseminated over 
the surface of stones that have been in contact with 
water impregnated with it, is more frequently an artifi- 
cial preparation obtained from evaporating tlie water 
which runs through copper mines. In the mines o£ 
Neussol, in Hungary, at the depth of 380 feet beneath 
the surface of the ground, are several vats, placed at dif- 
ferent distances, for the purpose of collecting the water 
impregnated with copper, and which flows into them 
through a kind of gallery above. From this water the 
vitriol is afterwards. separated by evaporation. A pro- 
cess somewhat similar is pursued in our own country. 

In the principal blue vitriol manufactories established 
in France, the operation is thus canied on* Pieces of 
copper are first dipped into water, and their surface, 
while wet, is covered with a stratum of powdered sul- 
phur. The copper thus prepared is put into an oven, 
and heated to redness. After some time, it is taken out, 
and, while hot, is plunged into a vessel filled with water. 
These operations are repeated several times, till the 
whole of the copper is dissolved, and the water becomes 
loaded with vitriol. Thus saturated^ the water is placed 
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over, a fire till all the fluid particles are dissipated, and 
the vitriol alone is left. 

Blue vitriol is used by artists and manufacturers in 
various ways. It is employed in dyeing : and enters 
into the composition of biack colours, to which it gives 
depth and solidity. Blue feathers are stained by plung- 
ing them into a hot solution of it. The beautiful grass- 
green colour of the shops, called mineral sreerty is made 
n*om blue vitriol ; and fowling pieces and tea-urns are 
browned by washing them with a preparation of it. . 

SALTS OF ZINC. 

QlO. WHITE VITRIOL, or SULPHAT OF ZINC.u 

a whitish^ yellowish^ or greenish white salt, formed by a com" 
bination of' xinc (2^1) with sulphuric acid (24). 

Although the white vitriol that is used in commerce 
is chiefly an artificial preparation, this salt sometimes 
occurs in a natural state, in mineral repositories that 
contain blende (241); and it appears to be formed by a 
decomposition of that ore. It is found at Holywell, in 
Flintshire, and in some parts of Cornwall. 

When white vitriol is artificially prepared, the blende 
is roasted, and thrown, while red hot, into a vessel filled 
with water ; in which it is allowed to remain about 
eighteen hours. This process is repeated several times ; 
and, after the solution has become clear, it is removed 
into leaden vessels, and the water is evaporated by 
means of heat. On cooling, it crystallizes. After this 
the crystals are melted in a copper vessel, and the sur- 
face of the solution is skimmed with a hair sieve. It is 
then poured into a wooden vessel, and stirred till it be- 
comes cool, and acquires a sufficient degree of con- 
sistence, when it is formed into loaves for sale. In this 
state it has the appearance and colour of refined sugar. 
White vitriol is chiefly manufactured in Germany. - 

It is used in medicine; and is employed in great 
quantities by vamishers, to make their oil varnishe s 
dr^r more readily than Uiey otherwise would. A fine 
wmte colouri called zinc^mitCp which is more durable 
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tiderable quantity of white vitriol to render deeper the 
coloun produced by madder, cochineal, and other sub- 

ataocea. 

A pleasing experiment ia made by mixing in a phiid 
a amaJl quantity of solution of white vitriol with a little 
liquid ammonia* Though each of the fluids is transpa- 
rent when separate, yet the zinc will now be immedi- 
ately precipitated in a white mass: and, what is peculi* 
arly deserving of remark, if then shaken, it will almost aa « 
instantly be redissolved. 
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SULPHUR FAMILY. 

«n. COMMON SULPHUR, or BRIMSTONE, is a 
yellow, drtfy and brittle substance, which, in burning, yields « 
muffftcatingjume : the smell of this, under the denomination iif 
8u]phiireoiis, is well known. 

Sulphur is found in a pure or native state in nearly all vol^ 
came countries: it is about twice as heavy as water; and is 
sometimes crystallized in the form of octohedrons, whose bases 
sire rhumbs. It escists abunaantly in a state of combination 
with several metallic substances, and is also formed in putrid 
animal remains, 

A great proportion of the sijdphur which is used in 
eommerce is obtaioed by the process of roasting copper, 
and other ores, previously to their being smelted. It 
passes off in the form of vapour, and, on being received 
into chambers constructed for tlie purpose, is there de- 
posited in a powdery state. The substance thus formed 
IS the flour qf sulphur of the shops. It is afterwards 
melted in large pans, and cast in wooden tubes, to make 
the hardy or roll brimstone* Nearly all the sulphur used 
in France comes from the Solfatara of Italy. This vol- 
canic country every where exhibits indications of the 
agency of subterraneous fires. Nearly the whole ground 
is bare and white ; and, in every part, is warmer tmrn the 
atmosphere during the greatest heat of summer. A suU 
phureous vapour is constantly emitted from the earthy 
and sulphur is condensed in various parts, and in great 
abundance. This is collected, packed in casks, and ex* 
ported to Marseilles^ where it undergoes certain pr^pa^ 
ratiooa that are necessary towards purifying and ren^ 
Bering it fit for sale. 

A considerable quantity attmlfim i» #mpli()f ed in tb« 



I 



144 MOUUOia SULPHUE. 

compotition of gunpowder (206). Its readiness of 
taking fire is the reason of its being employed in the 
makinff of matches. Sulphur gives a blue colour to arti- 
ficial fireworks. Its vapour is used for the whitening of 
•ilk and wool, and also for the bleaching of straw used 
for making ladies' hats. 

Modellers employ sulphur to make moulds for various- 
kinds of casts; and artists are enabled, by means of it, 
to take sharp and beautiful impressions of medals 
and engraved stones. The mode of doing this is very- 
simple. The sulphur is put into an earthen vessel called 
a crucible, and placed on a hot fire. It soon melts ; 
and. if kept some time over the fire, becomes thick and 
dark-coloured. When poured into water in this state. 
It is as soft as wax. It may now be easily worked be- 
tween tlie fingers into any given form : and, if pressed 
upon a seal or engraved stone, will be found to retain a 
perfect impression of it. It is this property of sulphur 
of which Mr. Tassie^ of Leicester-fields, London, has 
availed himself, to furnish extremely elegant impressions 
of many antique gems. 

Sulphur was much used by the ancients in medicine ; 
and it is now occasionally atlministered both as au ex- 
ternal and internal remedy. The compounds formed 
from it are employed to considerable extent in various 
processes of dyeing and calico printing. Many of the 
mineral waters, those, for instance, of Harrowgate (299) 
and Moffiit (300), are indebted to sulphur for their 
most valuable qualities. 

This substance lias the property of becoming electric 
by rubbing. On exposure to a gentle heat, it melts ; but 
If the heat be increased, it is entirely consumed, and 
passes off in vapour. When ignited, and the combus- 
tion is slow, it burns with a suffocating and acid fume, 
and blue flame ; but when the combustion is quick it 
bums with a white and vivid flame. If exposed to a 
sudden, though gentle heat, by holding it, for instance, 
in a hand when that is warm, it will sometimes- break in 
pieces with a crackling noise. 
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Ttis a remarkable circumstance that, if a bar of iron 
be heated to perfect whiteness, and then touched with 
a roll of sulphur, the two bodies combine, and drop 
down together, in a fluid state, forming what Is called 
stdphuret of iron, a compound of the same nature as 
iron pyrites (236). A piece* of iron rolled out very thin 
may be apparently melted in the hand, by putting it, 
when heated to whiteness, upon a thick piece of solid 
sulphur. It is, however, necessary, that this experi- 
ment be performed with great care ; and under a chim- 
ney, or in a place where there is a current of air, to 
carry off the suffocating vapour. 

Useful as sulphur is, in various ways, its most impor- 
tant application is supposed to be for the production of 
sulphuric acid, or spirit of vitriol (24). One mode in 
which this acid is obtained for the purposes of com- 
merce, is by burning a mixture of sulphur and nitre 
(206) in large chambers lined with lead. In this pro- 
cess the nitre supplies a considerable portion of oxygen ' 
(21 ) to the sulphur, and the air of the atmosphere fur- 
nishes the rest. Thus a substance which, in a natural 
state, is one of the mildest that we are acquainted with, 
is by this operation converted into a corrosive and dan- 
gerous,' though useful fluid. Its taste is strongly acid ; 
and, when applied to animal or vegetable substances, it 
soon corrodes, and destroys their texture. 

The properties of sulphuric acid have rendered it ex- 
tremely valuable for numerous purposes, both in the 
arts and in the laboratory. It has been long employed by 
chemists, as one of their most useful and frequent agents. ^ 

The fluid that is put into the bottles for procuring 
instantaneovs light is no other than sulphuric acid ; and 
it is poured among filaments of asbestos (which it will 
not corrode), for the same purpose as ink is sometimes 
poured upon cotton. The matches are slips of wood :' 
dipped in a mixture of equal weights of sugar or char- 
coal powder, and what the chemists tall hyperoxy- 
muriat of potash. These are to be rubbed together in a i 
mortar, l^jit with great care, as by strong fnction the 
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mixture u apt to explode. To obtain a light« notbine 
further is requisite than to dip a match, thus formec^ 
into a botde coutaining the acid. 

BITUMEN FAMILY. 

S18. I^ APHTHA, or HOCK OIL, is a yeUow or hroumuk 
bituminous Jlyid, of strong penetrating odour, somewhat greoMjf 
to the touchy and so light us to float even on spirit of wine. 

By exposure to the air, the consistence qf naphtha is in-- 
creased, and it passes into petroleum (913). 

There are copious springs of naphtha at Baku, on 
*the shore of the Caspian Sea; and also in some parts ot 
Italy, particularly at Monte Cairo, near Riacenza. At 
Pitchford, in Shropshire, extensive strata or beds of 
sandstone are saturated with this mineral fluid, which is 
obtained from the stone by distillation, and is sold, as a 
remedy against sprains and rheumatism, under the name 
of BeHon*s British oil. 

By the Persians and Russians naphtha is used inter- 
nally as a cordial. On the shores of the Caspian it is 
burned in lamps, instead of oil ; and, in some parts of 
Italy it is employed in the lighting of churches and 
streets. When mixed with certain vegetable oils, it 
forms an excellent varnish. 

It is the property of naphtha to take fire on the ap- 
proach of a light, and to burn with great readiness and 
a white flame, leaving scarcely any residuum: Jhe 
town of Broseley, in Shropshire, was formerly celebrated 
for a burning spring, which was first discovered in the 
month of June, 1711. Its original issuing from the 
ground was announced by a terrible noise in the night, 
which awakened several persons who lived near the spot. 
Some of these, on going out to ascertain the cause of 
the alarm, perceived, about two hundred yards from the 
river Severn, an extraordinary shaking o/the earth, and 
a little bubbling of water through the grass. On digging 
round the spot, the water sprang up to a great height, 
and a candle which one of them held in his hand, set it 
OA fire* Hus circumstance excited great curiosity i and 
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inaify pt rsons, from different parts tof the adjacent coun* 
try, came to visit what waa called tlie *< burning well." 
To prevent this spring from being destroyed, an iron 
cistern was placed upon it, with a small hole in the 
cover> through which the water might be viewed. When 
a lighted candle was put into this hole, the water imme- 
diately took fire, darting and flashing in a violent man* 
ner, much in the same way as spirits do in a lamp, but 
with greater, agitation. It would sometimes burn for 
forty-eight hours successively, and without any sensi* 
ble diminution : and a tea-kettle, full of water, by beinji 
placed upon the hole, has been made to boil in nine mi* 
nutes. irv 1747, this spring had been lost for many 
years ; but another was shortly afterwards discoveredi 
the issuing of which was announced by a rumbling 
noise under ground, similar to that which had been for- 
merly heard* This, however, also disappeared in the 
year 1756, by the sinking of a coal-pit in the neighbour* 
hood. 

213. PETROLEUM, w MINERAL OIL, is a fluid 
hiiumeny af i^miw^Mi ^tiaier coHsisiency ihnn nuphika: of 
black, brown, or somitimes dingy green colour, ' 

By exposure to the uir it assumes the consistessce ^tetft und 
is then called MINERAL TAR (S 14) . 

This substance exudes spontaneously from the earth, 
or from clefts of rocks, and is found in nearly all coun- 
tries, particularly in the East Indies, Italy, FVance, 
Spain, Germany, and England. In the neighbourhood 
of Rangoon, in Pegu, there are several hundred wells o 
petroleum. These are of square form, of considerable 
depth, and each lined with f:as8ia wood staves. The oil 
is drawn from them pure, and in a liquid state, and is 
conveyed thence in small jars. The whole annual pro- 
duce of this district is estimated at more dian 400,000 
hogsheads. 

At Colebrook Dale, in Shropshire, ther^ is a spring 
of petroleum. This was discovered at the depth of 
about thirty yards beneath the surface of the earth, in 
iifipng an archway lor the G(nkteymg of copls £rom m 
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very deep pit. The petroleum was at first found to ooze 
from between the crannies of the rock, but it soon af- 
terwards poured forth in a considerable stream. The 
utility of this fluid having been. made known, large iron 
pipes were formed from the spring into pits sunk for the 
purpose of receiving it. From these pits it is conveyed, 
into immense caldrons, where it is boiled until it attains 
the consistency of pitch. Since the first disco very of this 
substance, three different springs of it have broken out. 
One of these is near the celebrated iron bridge ; and 
the fluid that issues from it is almost pellucid, but, at 
the same time, is thicker than treacle. 

Petroleum easily takes tire, and, in burning, yields a 
strong, sharp, and somewhat unpleasant odour; a thick 
and disagreeable smoke. In cold weather it congeals 

• in the open air. 

In Pegu, and other parts of the East, petroleum 
is used in place of oil for lamps. Boiled with a spe- 
cies of resin, it is employed for painting the timber of 
houses, and covering the bottoms of boats and other 
vessels. In the latter respect it is considered to be par- 
ticularly efficacious, by protecting the timber from the 
attacks of marine worms. It is also used by the inha- 
bitants of eastern countries as a lotion in cutaneous 
eruptions, and as an embrocation in bruises and rheu- 
matic affections. The ancient Egyptians Used it in the 
embalming of dead bodies. In some countries lumps of 
earth are soaked with petroleum, and are employed as 
fuel. 

gl4. MINERAL TAR, or BARBADOES TAR, is a 
fiuid kind of biiumeny somewhat thicker than petroleum, and 
nearly of the consistence of common tar. It is viscid, of a 
black, brownish black, or reddish colour. 

In burning its smell is disagreeable, but less pungent than 
that of most other kinds of bitumen. Its weight is somewhat 
greater than that of water. 

In the West Indies, where this substance is princi- 
pally found, it is applied to many of the pui-poses for 
which the preceding species is used| but its prjuadp^i 



SLASTIC BITUMEN.'>P-ASFHALT. 149 

repute has been obtained from it& being thought useful 
in disorders of the breast and lungs, though this appli- 
cation of it is considered very improper. It is likewise 
used as an external remedy in paralytic disorders. 

215. ELASTIC BITUMEN, or MINERAL CAOUT- 
CHOUC, has a strong resemblance to Indian rubber. In some 
instances it is elastic, and so soft as to adhere to thefingers^ 
and in others brittle, and so hard as nearly to resemble as^ 
phalt (216). 

Its colour is yellowish, reddish brown, or blackish. One 
kind of this mineral, when fresh cut, nearly resembles fine 
cork, both in texture and colour. 

This extraordinary substance, which will expunge the 
marks of black lead in the same manner as Indian rub- 
ber, was first discovered, about the year 1786, in cavi- 
ties of the lead mip^ of Odin, near Castleton, in Derby- 
shire, and it has not hitherto been found elsewhere. 
Elastic bitumen appears to be a peculiar modification 
of petroleum^ in its passage to asphalt : and probably 
owes its elasticity to its cellular texture, and to the 
moisture with which it is combined. 

216. ASPHALT, or SOLID BITUMEN, is a brittle 
substance, of black or brownish black colour, and qf consist" 
ence somewhat harder than pitch. 

It has nearly the same weight as water, is smooth to the 
touch, does not stain the fingers, and has little or no smell un^ 
less it be rubbed or heated. PFhen heated, it melts, swells, 
and inflames; and, if pure, burhs without leaving any ashes. 

The ancients were well acquainted with this sub- 
stance, which is nothing more than mineral tar (214) in 
an indurated or hardened state. It is found on the 
surface of volcanic productions, and floats, in solid 

?ieces, and in considerable abundance, on the Asphaltic 
iake, in Syria, which has thence received its name. 
This lake is also called the Dead Sea, from ^ notion 
that the odour arising from the asphalt destroys even 
birds which fly over it: Maundrell, however, states that 
this is not true, as he saw several birds fly about ^nd 
ovec it, without experiencing the slightest injury. 



Aiphth ii tiM femd ii€tf nchnt Bttbyhni; $9^ 
there 1$ reason to suppose that the mortar so celebrated 
amongst the ancients, and with which the walls of Baby- 
lon aiMl of the Temple of Solomon were cemented, was 
nothing more than • pceparatiou of asphaH. We are 
inlormed bj Herodotus that a eemposition of healed 
bilamen, mixed with the tops of reeds, was used bj the 
ancients as a cement. This account is confirmed by 
mcdem travellersy who assert that the remiuns of build* 
mgs haTc been discovered in which bitumen was for- 
merly thus employed. It is presumed to be the same 
substance which, in our translation of the Old Testa- 
ment, is called pitch, and which was used by Noah, as 
an exterior and interior coating of the ark; by the 
mother of Moses as a coating for the little vessel in 
which he was exposed ; and on various other occasions. 

As an article of modem utility, it is to be remarked 
that the Arabians dissolve asphalt in oil, and, with the 
mixture, smear their horse muneas, to preserve it from 
the efiects of weather, and the attacks of insects. In a 
state of solution it is applied, in several eastern coun- 
tries, as aQivering for timber and the bottoms of ships. 
It is occasionally used in the cleansing and healing of 
ulcers, and other sores. . In Fhmce it is manufactured 
into a substance which is in considerable request for 
greasing the wheels of carriages. It is used by the 
makers of watch-dials, who mix it with lamp black, and 
oil of turpentine ; but its chief use is as an ingredient in 
certain varnishes, and particularly in the varnish used 
by copper-plate engravers. It is frequently adulterated 
by a mixture with common pitch; but this is easily dis- 
covered by the smell. 

Besides the countries and places already mentioned, 
asphalt is fbund in several parts of America, in the 
island of Trinidad, in the province of Neufphatel, and 
many pans of the Continent of Europe. 

217. COAL FAMILY. 
The component parts of coals are priacipallj carbon or 
charcoal (48), and bitumen (ei6). 
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Some kinds oCeoal are laminar, and others compact. They 
in general burn freely^ with a bituminous odour, and leave a 
considerable residuum. 

This invaluable mineral is found in beds, or strata, 
frequently betwixt clay slate (257) and sandstone (267), 
and seldom betwixt those of limestone (140). It 
chiefly occurs in the northern hemisphere, particularly 
in countries which lie nearly in the same latitudes with 
Great Britain ; in Siberia, Uermany, Sweden, France, 
Canada, and Newfoundland ; and in some of the north- 
ern parts of China. It is stated to be abundant in New 
Holland ; but we have no distinct account of coal in the 
continent of Africa. No fewer than seventy different 
kinds of coals are brought to the London market, the 
Talue and prices of which greatly differ. Of these the 
coals called WaWs-end^ from the name of the pit, near 
Newcastle, whence they are obtained, usually bear the 
highest price. 

218: COMMON COAL, or PIT COAL, is of Hack 
colour^ and has generally a slaty s^ucture and foliated tex* 
ture. 

Wlien handled it stains thefingert; and when burnt it cakes 
more or less during combustion^ Its component parts are 
usually charcoal (48) and bitumen (2l6), with a small portion 
^fclay^ and sometimes with pyrites, or sulphat of iron (^36). 
What is called slaty coal contains a greater portion of clay 
than other kinds. 

Some foreign writers have ascribed the great wealth 
possessed by this country to the coals which are here 
produced in such abundance, and which facilitate, in a 
very essential degree, nearly all it» manufactures^ and 
consequently are a means of promoting its commerce 
to an extent which is possessed by few other countries. 
All our great manufacturing towns, Birmingham, Shef- 
field, Leeds, Glasgow, &c. are situated either in the 
midst of coal districts, or in places to which coals are 
conveyed, with little expense, by canal carriage. 

Coals are principally obtained from the neighbour- 
Mood of Newqastle-upon-Tyney Sunderland^ and White- 
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luiTeiL The particular places whence they are obtain- 
ed have the name of collieries^ and the mines from which 
they are dug are called pits. The deepest of these are 
in Northumberland, and are worked at more than 9CX) 
feet below the surface of the earth. At Newcastle there 
it a coal-pit near 800 feet in depth, and which, at that 
depth, is wrought five miles horizontally, quite across, 
and beneath the bed of the river Tyne, and under the 
adjacent part of the county of Durham. At Whiteha- 
ven the mines are of great deptli, and are extended 
even under the sea, to places where there is above them 
sufficient depth of water for ships of great burthen, 
and in which the miners are able sometimes to hear 
the roaring of the water. On the contrary, in some 
parts of Durham the coal lies so near the surface of the 
earth that the wheels of carriages lay it open, and in 
auch quantity as to be sufficient for the use of the neigh- 
bourhood. 

The beds of coal are of various thicknesses, from a 
few inches to several feet ; and, in aome places, it is 
found advantageous to work them at a very great depth, 
although their thickness does not exceed four or five 
feet. The thickest bed of English coal, of any extent, 
is that of the main coal in Stalrordshire, which measures 
about thirty feet* In many places there are several 
beds above, and parallel to, each other, separated by 
strata of slate, sandstone, and other minerafs. Coal is 
never found in chalk, and very rarely in limestone. 

At Whitehaven, the principal entrance to the coal- 
mine, both for men and horses, is by an opening at the 
bottom of a hill, through a long passage hewn in a rock. 
This, by a steep descent, let^s to the lowest bed of 
coal. The greatest part of the descent is through 
spacious galleries, which intersect other galleries; 
all the coal having been cut away, except large pil- 
lars, which, in deep parts of the mine, are three yards 
* high, and about twelve yards square at the base, such 

Sreat strenjzth being there rejquired to support the pon- 
erous roo£ There are three distinct and parallel strata 
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of coal, which lie at a considerable distance above each 
other, and which have a communication by pits that are 
sunk between them. These strata are not always regu- 
larly continued in the same plane. The miners occa- 
sionally meet with veins of hard rock, which interrupt 
their further progress, and, at such places, the earth, on 
one side of the vein, appears to have sunk down, while 
that on the opposite side has its ancient situation. 
These breaks the miners call dj/kes (i). When they 
come to one of them, their first care is to discover whe- 
ther the coal, in the part adjoining.^be higher or lower 
than that in which they have been working ; or, to use 
their own terms, whether it be cast down or cast up. 
For this purpose they examine attentively the mineral 
strata on the opposite side, to see how far they corre- 
spond with those which they have already passed 
through. If the coal be cast down^ they sink a pit to 
it: but if it be cast up, the discovery of it is often at- 
tended with great labour and expense. 

In general the entrance to coal mines is by perpen- 
dicular shafts, and the coals and workmen are drawn up 
by machinery. As the mines frequently extend to 
great distances, horizontally, beneath the surface of the 
earth, peculiar care is necessary to keep them conti- 
nually ventilated with currents of fresh air, for the pur- 
pose, not only of affording to the workmen a constant 
supply of that vital fluid, but also to expel from the 
mmes certain noxious exhalations which are sometimes 
produced in them. 

One of these, denominated Jlre dampy is occasioned 
by the generation of hydrogen gas, or inflammable air 
(is). This gas, when mixed with the common air of 
the atmosphere, explodes, with great violence, on the 
approach of a lighted candle, or any other flame ; and 
has, at different times, occasioned the loss of many valu- 
able lives. It is a singular circumstance, that although 
it is immediately set on fire by a flame, yet it cannot be 
kindled by red hot iron, nor by sparks produced 
from the cpllisioa of flint and steel. Hence a machine 



wail •oine yttn ago, adopted in die miiiea near Whfte- 
haven and Workington, m which a wheel ibrmed of 
•teel» and in shape somewhat like that of a razor- 
frinder, was turned round with T^ry rapid motion 
Against a series of flints, and In such manner as to yield 
to the miners sufficient lisht to carry on then* work in 
places where the flame of a candle would occasion the 
most dreadful explosions. Sir Humphrey Davy has 
lately invented, for the use of mines where this gas is 
prevalent, what is called a safety lamp. This is a lamp 
enclosed in a wire cylinder, the interstices of which are 
so extremely small as, whilst it gives light, wiU not ex- 
plode tlie gas. 

Another injurious exhalation in coal mines arises 
from the formation of carbonic acid gas, or fixed air 
i26>, and is called chohfi damp. It is the property of 
mflammable air to rise to the upper parts ; but this, on 
account of its weight, occupies principally the lower 
parts of mines, and occasions death oy suflbcation, 
though it is by no means so fatal as the former. In 
some mines a prevention of injury arising fropn each of 
these gase« b attained, by ascertaining the particular 
crevices in the coal from which they issue, confining 
them at those places within a narrow space, and, if pos- 
sible, conveying them out of the mines, dirough long 
pipes, into the open air. 

There is yet another danger attendinfl^ coal mines 
which requires to be provided against, and this is inun- 
dation. Many mines nave been destroyed by the flood- 
ing of water, which springs up within them. The modes 
by which this was formerly extracted were extremely 
laborious, and, in numerous instances, entirely ineffica- 
cious. By means, however, of the fire or steam engines 
now in use, the quantity of water raised from mines is 
perfectly astonishing. Pour engines in one of the col- 
lieries at Whitehaven discharge more than twenty hogs- 
heads per minute, or upwards of ,30,000 hogsheads in 
fvarv twenty^four hours. 

The coal trade, whiehat praaentaflbrdaso imporiaat 
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ft nursery for our seamen, and, in numerous other re- 
spects, yields advantages of the most beneficial descrip- 
tion to this country, was entirely unknown a few cen- 
turies ago. Coals were not generally adopted as fuel 
until the beginning of the reign of Charles I. They 
were, however, noticed in documents anterior to the 
reign of Henry III., for, that monarch, in the year 
12H^, renewed a charter, granted by his father, to 
the inhabitants of Newcastle, by which they were per- 
mitted to dig coal upon payment of '00/. per annum^ 
Coals had beeii infroduced into London before 1306; 
for, in that year, the use of them as fuel was prohibittd, 
from the supposed tendency of their smoke to corrupt 
the air. About the beginning of the sixteenth century, 
the best coals were sold in London at the rate of 4«. Id. 
per chaldron, and at Newcastle for no more than 2s. 6d. 
During the ensuing century, however, they were re- 
ceived into such general use, that, in 1648, on a scftr- 
eity of coal in London, many of the poor are said to 
kave died from want of fuel. The whole quantity of 
coals imported into London has been estimated, on an 
average of four years/ en ding^n March, 1815, to amount 
to 1,170,000 chaldrons per annum. 

Some writers have imagined coal to be the remains 
of antediluvian timber, which floated upon the waters of 
the deluge until several strata of mineral substances 
kad been formed : others conceive it to have been an- 
tediluvian peat bog. it is called pit coal^ from the 
circumstance only of its being obtained from mines or 
pits; and, in London, for no better reason than its having 
he&ck conveyed thither by sea, it has the name of sea 
coal. 

Its uses as fuel are too extensively known to need 
kere any observations. By the distillation of coal an 
tnflammabk gas is produced, which has of late been in- 
troduced for the lighting of manufactories, and lighting 
several of the streets and shops of the metropolis. This 
gas is conveyed by pipes, from the reservoir in which 
«iftC9U^oted, to great distances; and the light which 
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it jnelds b peculiarly brilliant and beantiful. It was at 
the foundary belonging to Messrs. Boulton and Watts, 
at Birmingham, that the first public display of ^as ZigAto 
was made, in the year 1802, on the occasion of the re- 
joicings for peace. In 1805 the cotton mills of Messrs. 
I%illips and Lee, at Manchester, were lighted with gas, 
to the exclusion of lamps, candles, and every other 
source of artificial light In the beginning of 1816 it 
was estimated that, at the three gas-light stations, in 
Peter*8treety Westminster, Worship-street, and Korton 
Falgate, London, twenty-five chaldrons of coals were 
used daily ; and that these were sufficient to supply 
with gas 125,000 large lamps. At the works in Dorset- 
street, Fleet-street, the daily consumption of coal was 
about three chaldrons, which afforded gas for 1,500 
lamps. 

The production of the gas light is easily effected in 
miniature, by putting common coal, pounded small, 
into the bowl of a tobacco-pipe, and closely covering 
this with clay made into a stiff lute with water. 
When the clay is dry, the bowl of the pipe must be 
put into the fire, and there heated gradually. In a 
few minutes a stream of gas will issue from the end of 
the pipe. This may be set on fire with a piece of pa- 
per, and will burn with a bright flame. When the gas 
IS no longer disengaged, there will be found in the 
bowl of the pipe the remains of the coals, in the form of 
coke. 

It is estimated that one chaldron of good coals will 
afford from 17,000, to 20,000 cubical feet of gas ; and 
that one of the large burners in the shops of London, 
consumes about four cubical feet per hour. 

Soot is produced from the smoke of burned coal, and 
is used as a manure for. cold, moist, and clayey mea- 
dows and pastures : and pounded coal has been applied 
to the same purpose in some parts of the Continent. 
By a process called charing, coal is divested of its hu- 
mid, acid, and bituminous particles, and is converted 
into a kind of cinder called coke* This is employed in 
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casein where intense heat is requisite, as for the smelt- 
ing of iron ore ; and likewise wliere its acid and bitu- 
minous particles would be detrimental, as in the drying 
of malt. 

What is usually termed culm is the refuse or dusty 
coal, produced in working the common coals. It con* 
tains much earthy matter, will not kindle in an ordinary 
fire-place, but produces considerable heat and flame in 
a furnace, where a strong current of air is introduced. 
In England it is exempted from the high duty imposed 
on other coals, and is sold at a very low price. It is 
> used for burning' lime, making salt, and in steam- 
engines. 

.219. CANNEL COAL is of Mack colour, with little lus- 
tre, is not laminar, hut breaks in any direction, like pitchy and 
does not stain thejingers. 

This highly inflammable kind of coal is found abun- 
dantly in the neighbourhood of Wigan, in Lancashire^ 
where there is an entire stratum of it about four feet in 
thickness. It is also found near Whitehaven, in some 
of the pits at Newcastle, and in some parts of Scotland. 
Doubts have been entertained respecting the name of 
this coal; but when it is recollected that in Lancashire, 
whence it is chiefly brought, the word candle is usually 
pronounced with the omission of the letter d, and that, 
m many instances, the coal is used by the poor as a 
substitute for candles, these will be immediately re- 
moved. , In Scotland it has the name o£ parrot coal. 

No kind of coal takes Are so readily, nor burns with 
so cheerful and brilliant a flame as this ; and its not 
soiling the fingers, like pit coal, renders the use of it 
peculiarly pleasant; but it does not cake, and soon 
bums away. When first kindled, it crackles and splin- 
ters very much ; and, on this account, would be danger- 
ous, were it not easily prevented from so doing by being 
previously immersed for a little while in water. Cannel 
coal has much the appearance of jet. It admits of be- 
ing turned in a lathe, and takes a good polish ; and 
inuff-boxes and trinkets nmde of it have in many in- 
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•Uncct been sold ai jet (222). Of all the kinds ef eoal 
that are used for gas-lights, none are said to be so use- 
ful as this. 

220, STONE COAL, KILKENNY COAL, WELSH 
COAL, or GLANCE COAL, is of a dark iron-black co- 
hur, with a metallic lustre and foliated texture ; and consists 
almost entireltf of charcoal* 

Unlike most other kinds of coal, this occurs both in 
stratified masses, and in lumps, nested in clay. It is 
found in several countries of the Continent, in Wales, 
Scotland, and near Kilkenny in Ireland. 

When laid on burning coals, it becomes red hot, emits 
a blue lambent flame in tlie same manner as charcoal ; 
and is, at length, slowly consumed, leaving behind a 
portion of red ashes. No smoke nor soot is produced 
from this coal; but, on the contrary, it whitens the 
places where the fume is condensed ; and the effluvia 
which it gives out are extremely suffocating. 

This coal is chiefly used in the drying of malt. 

221. BOVEY COAL, BEOfFN COAL, or BITU- 
MINOUS WOOD, is cf brown colour, and in shape ex- 
actly resembles the stems and branches of frees, but is usually 
compressed. It is soft, somewhat flexible, and so light as 
nearly to float when thrown into water. 

The greatest abundance of this coal occurs at Bovey, 
near Eketer, from which place it derives its name. The 
lowest stratum is worked at the depth o^ seventy-five 
feet beneath the Surface of the earth. It is also found 
in Scotland, Ireland, and Germany. 

As fuel, the Bovey coal is used only by the poorest 
classes of the community, as, notwithstanding its burn- 
ing with a clear flame, it emits a sweetish but extreme- 
ly disagreeable sulphureous gas, which is injurious to 
the health of the inhabitants It is principally used for 
the burning of lime, and for the first baking of earthen 
ware. 

228. JET, or PITCH COAL, is a solid, black, and 
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tm9$$es f¥&m mn in$h $9 $wen or tight fuf in /irii^A, haohg • 
Jini^ or regular structure, and a grain resembling that tf 
mood. 

It hat sometimes been coinfounded with cannel coal (219)» 
tut it is easily distinguished by its superior hardness : Jet 
eannot without difficulty be scratched with a knife^ whilst 
eqnnel cojal may be marked by the simple pressure of the nail. 

The Dame of jet has been derived from Gages, ariyer 
of Lycta, whence the ancients are said to have obtained 
this substance. It is frequently cast ashore on the 
pastern coasts of England, together with pieces of 
amber and curious pebbles, particularly near Lowestoft 
in Suffolk, and in some parts of Yorkshire, where many 

(persons employ their leisure in searching for it, and 
orining it into various kinds of trinkets. Jet is fgund 
^ several countries pf the continent. 

It is stated that in the district of Aude, in France* 
there are more than 1 ,000 persons constantly employed 
in the febri cation of jet into rosaries, buttons, ear-rings, 
necklaces, bracelets, snuff*boxes, and trinkets of dif- 
ferent kinds. Near fifty tons weight of it are annually 
used for this purpose; and articles to the value of 
18,000 livres are said to be sold in Spain alone. In 
Prussia the amber diggers call it black ambevy because 
it is found accompanying that substance ; and because, 
like amber, it is minUy electric, of attracts feathers and 
other light objects when rubbed. They manufacture 
it into various ornamental articles, and sell these to ig- 
norant persons, as black amber, at a great price. 

In different parts of the globe the trunks of trees, 
ifhich have been long buried, have passed into the 
ffiate of jet ; and, in almost all these trees may be 
traced the distinctive characters of the species to which 
they belong. They are more or less brittle, more or 
less unctuous, according to the species, the degree of 
alteration, and the nature of the soil. All of them have 
a smooth and glassy fracture, but all are not adapted 
for the tool of the workman. When, for instance, the 
|iaeiiira«f th» tepa pnasanti wly • mifr of dry ftl^iilb 
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the jet obtained is dnr and brittle ; and cannot be used 
in the forming of trinkets. But, if the texiure be anc« 
tuous the fibre acquires a considerable degree of soft- 
ness, is susceptible of being properly wrought, and re. 
ceives a perfect and beautiful polish. 

A fictitious kind of jet U made of glass; and several 
varieties of mineral pitch, and cannel coal, are imposed 
upon ignorant purchasers for jet 

When jet is once »et on fire it bums with a green 
flame, and continues to bi^rn for a considerable time, 
exhaling a strong bituminous smell. If the heat be 
rendered greater, it melts* 

GRAPHITE FAMILY. 

823. BLACK LEAD, or PLUMBAGO, is aninflam^ 
mable mineral ^ which consists of carbon, or charcoal (48), 
combined with iron, in the proportion of about mne parts of 
the former to one of the latter. 

^It is of dark iron-grey colour, with a strong metallic lustre, 
and so soft that it is easily scratched with a knife. To the 
touch it is soft and f^easy ; and, when handled, it stains the 
fingers. In weight it is about twice as heavy as water. 

The name of black lead has very improperly been 
ffiven to this substance from its appearance only, as it 
has no alliance whatever with lead. It is usually found 
in kidney-shaped lumps of various size, and occurs in 
several countries of Europe, but no where of such 
excellent quality as in Borrowdale. Cumberland, where 
it has the name of wadd. The vein of black lead lies 
between strata of slate, and is from eight to nine feet 
thick, lliis mine is not opened more than once every 
three or four years, the quantity thus obtained being 
found fully sufficient for the demand. The only other 
mine of black lead in Britain is in Ayrshire, Scotland. 

Artists in water-colours, if deprived of this mineral, 
would find great difficulty in making their sketches ; as 
the marks that are erroneously made with it are more 
easily expunged than those of almost any other sub- 
aUQoe. Hundreds of thoiwaQdii pf pencils are eveijr 
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year formed of black lead. For thig purpose the mine- 
ral is sawed into slender square pieces. These are fixed 
into grooves, of the same shape, cut in cedar, or some 
other soft wood ; another piece of wood is then glued 
upon this, and the whole is worked into a circular form. 
The finer kinds of black lead are prepared for use by 
being boiled in oil before they are cut. The coarser 
kinds, and the refuse of the sawings, are melted with 
sulphur, and then cast into coarser pencils for carpen- 
ters. These may, in general, be easily distinguished by 
their sulphureous smell. The pencils that are manu- 
factured in England are more esteemed on the Conti- 
nent than any others. 

The powaer produced in the sawing of pencils is f 
employed for numerous purposes. It is used for giving 
a bright gloss to cast iron grates and stoves, and de« ; 
fending them from rust, and from the action of fire. It | 
may also be advantageously applied to the inner surface * 
of wooden screws, to packing presses, the axles of va- k 
rious sorts of machines, to slides, and other woodwork, - \ 
which are subject to friction. In this respect it is far |/ 
superior either to grease or soap. The makers of razor- k 
strops occasionally employ black lead in the composi- 
tion which they spread upon leather for the sharpening 
of razors; and, on the Continent, it is sometimes used 
for blackening the hair. A coarser kind of* black lead 
is used for making the vessels that are used by chemists, 
called crucibles. 

RESIN FAMILY. 

S24. AMBER is a suhstance usually of golden yellow ro- 
lour, semi-transparent y and of shining and somewhat resinoui 
lustre. It is occasionally seen of yellowish white colour^ and 
nearly opaque. 

The origin of amber is unknown. From the ants 
and other insects which it frequently contains, there 
can be no doubt that it has once been in a fluid state : 
and some writers have thought that it is a resinous juice, 
gradually modified by the action of sulphuric acid 
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({4); but thit b entirely conjectiire. The ineieDte 
called it electron^ and attributed itg formation to the 
sisters of Phaeton, who, lamenting the death of their 
brother, were converted into poplar trees ; these, it was 
said, instead of tears, yielded every year this sul^tance ; 
which, issuing from them in a fluid state, ran into the 
river, and there became hardened. 

Amiier is usually found in rounded and detached 
pieces, on the south coast of the Baltic, on the eastern 
shores of England, and in small quantity, on those of 
Sicily and the Adriatic ; and a substance greatly re<- 
sembling it is occasionally found in gravel pits near 
London. The only mines of amber at present known 
are in Prussia. These are worked in the usual way, by 
shafts and galleries, to the depth of about 100 feet. 
The amber is imbedded in a stratum of fossil wood> 
and occurs in rounded pieces, from a few grains to 
three and even five pounds in weight. The largest 
piece of amber ever known to be discovered in a de- 
tached state was found near the surface of the ground, 
in Lithuania, about twelve miles from the Baltic Sea. 
It weighed more than eighteen pounds, and was 
deposited in the cabinet of the King of Prussia at Ber- 
lin. Very lately a mass of amber, weighing thirteen 
pounds, was also found in Prussia. For this piece 5000 
dollsrs are said to have been offered; but the Armenian 
merchants assert that it might have been sold in Con- 
stantinople for more than 30,000 dollars. 

Anterior to the discovery or general dispersion of 
precious stones from India, amber was considered of 
great value as a jewel, and was employed in all kinds 
of ornamental dresses. The ancient Romans were so 
partial to this substance that Pliny, reprobating the 
great demand for. it, says, the Roman females would 
give larger sums for a puppet or figure in amber, re- 
sembling a man or woman, however small its size, than 
they would for the finest man or the most valiant sol- 
dier. Under the Emperor Nero, persons were sent 
from Rome, for the purpose of collecting and piircbas- 



inf amber; Md so much of it was at length obtained, 
that it was used for ornamenting the nets and cordage 
employed in the theatres for preventing the wild ani« 
mals from approaching the populace there assembled. 
It was likewise used to ornament the armour, the btersi 
and funeral apparatus, of such persons as were killed. 

Amber is now chiefly in request by Greek and Ar« 
Baenian merchants , but it is uncertain where they dis- 
pose of it. Some persons conjecture that it is purchased 
by pilgrims previously to iheik' journey to Mecca; and 
that, on their arrival m that place, they burn it in ho- 
nour of Mahomet. 

The kind most in esteem is of a bright golden yellow 
eolour. This is occasionally manufactured into snuff- 
boxes, small vases, necklaces, bracelets, cane -heads, 
and other ornamental articles, many of which are pur- 
chased by the Turks, Russians, and Poles; but the 
general aemand fbr them has of late very much de- 
creased. Some ^ears ago the jGrerman artists paid great 
attention to this substance ; and many experiments 
were made for the purpose of discovering means of re- 
moving its defects, and improving its beauty. It is said 
that they possessed the art of liquefying it to such a 
degree, that it could be run into moulds without injur- 
ing its beauty ; and that specimens of this liquefied 
amber are preserved in the Electoral Cabinet at Dres- 
den. There are still considerable manufactories of 
amber at Stolpen, Koningsberg, Dantzic, and Lubce. 

Amber, when wrought into ornaments, is first split 
on a leaden plate, and then turned on a particular kind 
of whetstone. The polishing of it is performed with 
chalk and water, or chalk and oil; and the work is 
fiiiish^d by rubbing the whole with clean flannel. With- 
out great attention it becomes very hot, and either flies 
into pieces, or takes Are during the operation. 

After having been roasted or melted, amber is readily 
soluble in oil, and, in this state, constitutes the basis 
of several kinds of varnish. It was formerly much used 
in medicinei but, in this respecty it is now almost wholly 
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neglected* Some persons, however, have still an ab-* 
surd notion that a collar or necklace of amber, tied 
round an infant's neck, will enable it to cut its teeth in 
safety. Oil of amber combined with liquid ammonia 
constitutes a white soapy liquor called eaude^uce. 

It has already been mentioned that insects are occa- 
sionally found in amber. These are generally in a very 
perfect state,, and consist of flies, small moths, &c. 
Grains of sand, pieces of iron pyrites, and the leaves 
of plants, are also sometimes found in it. Insects, sand, 
and other substances, are likewise remarked in a species 
of gum, called gum aninie, which, in colour, appear- 
ance, and qualities, so nearly resembles amber, that it 
is almost impossible to distinguish the two substances 
from each other. Large productions, which were for- 
merly supposed to have been made of amber, such as 
a column ten feet high in the Florentine Museum, are 
now usually considered to have been formed of this 
gum ; and many of the large beads of what are sold as 
amber necklaces are made of it. 

If a piece of amber be fixed on the point of a knife 
and lighted, it will burn entirely away, emitting at the 
same time a white smoke, and a somewhat agreeable 
though sickly odour. When rubbed it has the property 
of attracting liffht bodies ; hence one of the ancient 
Greek philosophers attributed to it a certain kind of 
life. From the name of electron, which was given to 
it by them, in consequence of this property, we derive 
our word electricity. 



CLASS IV. 

METALLIC SUBSTANCES. 



225. OF METALS IN GENERAL. 

METALS, in a perfect state, are easily distinguished from 
other minerals, by a peculiar brilliancy which pervades their 
whole substance, and which has the name oi metallic lustre ; 
by their complete opacity, and their great weight in propor- 
tion to that of other mineral substances. 

When taken from the earth they arc found in one or other 
of the four following states : 1. In a native or metallic state. 
2. Combined with sulphur. 3. In a state of oxide (^1). 
4. Combined with acid. 

Metals, when found in a state of combination with 
other substances, have the name of ores. They are in 
general deposited in veins (4), of various thickness, 
and at various depths in the earth. The mode of ob- 
taining them is to penetrate from the surface of the 
earth to the vein, and there to follow it^^ in whatever 
direction it may lie. The hollow places thus formed 
are called mines^ and the men employed in them are 
denominated miners. When the veins are at a great 
depths or extend to any considerable distance beneath^ 
the surface of the earth, it is necessary, at intervals, to 
make openings, or shafts ^ to the surface, for the ad- 
mission and circulation of the air ; and also to draw off 
the water which collects at the bottom, by drains, 
pumps, or steam-engines, as the situation or circum- 
stances require. 

After the metallic ores are drawn from the mine, 
they, in general, go through several processes before 
they are in a state fit for use. Some of them are first 
washed in running water> to dear them from earthy 
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particles. They are then piled with combustible sub- 
stances, and burnt or roasted, for the purpose of rid- 
ding them of the sulphur or arsenic with which they 
may happen to be combined, and which rises from them 
in a state of fume or smoke. Thus, having been freed 
from impurities, they undergo the operation of melting, 
in furnaces constructed according to the nature of the 
respective metals, or the uses to which they are to he 
subsequently applied. 

The knowledge of metals is a subject of great im- 
portance to mankind. Their use in trade is so frequent, 
and in the arts so various and so interesting, that few 
can ba more worthy of attention than these* 



ORDER L— MALLEABLE METALS, 

OR, SUCH AS ARl CAPABLS OP BBINO ripATTJiVBn OR 
BLONOATBO Bf THB HAMMBR, WITHOVT TBABilia 
OR BRBARIVO* 



ft6. P LATIN A^ the most ponierma •/ aii Iki mtfii 
with wkick we ure cc^uatalcd, it, when purified, alout twenip 
timet heavier ikan water. It it alto one of the hardest and 
osost difficult to he melted, is ^f white colour, but darker 
and not to bright at tilver, and is found onl^ in smali bUnlei 
and angular graintor tcalet in the sands ^ tome of the rivere 
in South America. 

If platina could be obtained in sufficient quantity, it 
would perhaps be the most valuable of all metals. The 
important uses to which it is applicable may easily be 
imagined when we state, that it is nearly as hard as 
iron, and that the most intense fire and most powerful 
acids have scarcely any effect upon it. Platina is not 
fusible by the heat of a forge, but requires either the 

coBC^Urated rays of tbe sua ia a buraiog mirror^ tha 
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galvanic electricity, or a flame produced by the agency 
of oxygen gas. 

It is admirably adapted for the ases of the philoso- 
phical chemist : although vessels made of it must al- 
ways be found expensive, from its being necessary to 
solder them with gold ; and although it has the disad*. 
vantage of being subject to corrosion by the application 
or use of caustic alkalies. Vessels made of it are not 
liable to be broken, and are as indestructible as those 
made of gold. When properly refined, its colour is 
somewhat betwixt that of silver and iron. Not being 
liable to tarnish like silver, platina is manufactured into 
several kinds of trinkets. 

Its ductility is so great that it may be rolled into 
plates, or drawn into wire; and platina wire, for strength 
and tenacity, is considered much preferable to that 
either of gold or silver of equal thicKness. Platina is 
also made into mirrors for reflecting telescopes, into 
mathematical instruments, pendulums, and clock"* 
work; particularly where it is requisite that the con- 
struction of these should be more than usually correct, 
as platina is not only free from liability to rust, but is 
likewise subject to very little dilatation by heat. It is 
sometimes beaten into leaves and applied to porcelain, 
in the same manner as leaf-gold ; and its oxide (21) is 
used in enamel painting, and might be used, with great 
advantage, in the painting and ornamenting of porcelain. 
The platina employed for all these purposes is repeatedly 
melted with arsenic, as without the aid of this it could 
only be obtained in very small masses, owing to the in- 
tense heat that is required for its fusion. 

lliis extraordinary metal was unknown in Europe 
until about the year 1735, when it was first brought 
from South America by Don Antonio Ulloa. 

t27« GOLD is a metal distinguished hy its yellow colour ; 
hf its being next in weight to platina, softer than silver, but 
considerMy more hard than tin ; and being more easily melted 
4kan copper* 

It m/^md tn V0mu9 ^Mes, mmme^ in grmg, mM 
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scaieSf and capillary t or in small branches. It cannot he dit-^ 
solved in an^ acid except that called aqua regia (207), and is 
more than mneteen times heavier than water. 

The countries of hot climates are those chiefly in 
which gold 18 discovered. It abounds in the sands of 
many African rivers, and is very common in several 
districts both of South America and India. TTie gold 
mines of Lima and Peru have had great celebrity; but, 
since the late commotions in the Spanish colonies, the 
working of them has been much neglected. It is from 
Brasil that the greatest part of the gold which is seen 
in commerce is brought. The annual produce o£ the 
various gold mines in America has been estimated at 
nearlv 9,500,000/. sterling. 

The principal gold mines in Europe are those of 
Hungary, and next to them those of Saltsbjirg. Spain 
is probably very rich in gold. Considerable mines were 
worked tnere in former times, 'particularly in the pro- 
vince of Asturia: but, after the discovery of America, 
these were given up or lost. Gold has been found in 
Sweden and Norway, and also in several parts of Ire- 
land, but particularly in the county of Wicklow. — 
Among the sands of a mountain stream in that county, 
and among the sand of the valley on each side, lumps 
of gold are occasionally found. Pieces nave been dis- 
covered which weighed twenty-two ounces, but they 
are generally much smaller, from two or three ounces 
to a few grains. It is said that lumps of goldy of large 
size, have been* used as weights in some of the common 
shops, and that others have been placed to keep open 
the doors of cottages and houses in some parts of Ire- 
land, the owners not knowing what they were. Gold 
is also occasionally found in Cornwall, and some other 
counties of England. Wherever it occurs it is com- 
monly observed in a state of alloy with copper or silver, 
and in the form of grains, plates, or small crystals. 

Gold was formerly obtained in Scotland. It is as- 
serted that, at the marriage of James V. there were co* 
yer^ dish^ filled with coum made of Scottish goId| 
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and that a portion of these was presented to each of the 
ffuects by way of dessert. Very extensive operationa 
lor the discovery of gold were carried -on daring the 
reien of Queen Elizabeth, at Leadhills, in Lanarluhire» 
under the direction of an Englishman whose name was 
Bulmer. The trenches, the heaps of soil that were turned 
up, and other marks of these operations, are yet visible 
near the road between LeadhiUs and Elvanfoot. It is 
said that 300 men were then employed; and that, in 
the course of a few years, a quantity of gold was col- 
lected, equal in value to 100,000/. sterling. Not many 
years ago similar operations were commenced under 
the superintendence of a celebrated manager of the 
Scottidi lead mines. The gold was found immediately 
under the vegetable soil ; and the method of obtaining 
it was to direct a small stream of water, so as to carry 
the soil along with it, to basins or hollow places, where 
the water might deposit the matters carried down by 
the force of its current. The matter thus deposited was 
repeatedly washed, till the whole of the earthy sub- 
stances were carried off. The gold, being heaviest, 
sunk to the bottom,' and remained behind. The soil 
still furnishes gold ; but the produce would by no means 
be equal to the expense of collecting it. Searching for 
gold, tlierefore, is now regarded ony as an amusement^ 
and not as a source of profit. Grains Of this metal 
are sometimes found, after great floods, among the 
sand of brooks in different parts of Scotland. 

The mode of extracting gold from its ore is by re- 
ducing it into a fine powder, and mixing this powder 
with <}uick8ilver (228). The latter havine the quality 
of umting with itself every particle of Sie precious 
metal, but being incapable of union with the other sub- 
stances, extract^ it even from the largest portions of 
earth. The qmcksilver, which has absorbed the gold^ 
is th^n separated by means of heat : it flies off in vapour, 
and leaves the other metal in the v^sel nsed for the 
operation. 

vol.. \^ I 
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GoU liM be^ ]aioiFii| and io requoai, from ik^ twry 
earliest Aget of tba world. By the ^ci^eat of cmli^ed 
Dationsy it has hecome the representative of wealth 
under (be forpi of money ; and it is now an uniTersal cir- 
culating medium for the purchase of all kinds of com^- 
moditiea. It has been chosen to occupy this important 
place on account of its scarcityy ita weighty ana oth^ 
valuable properties. 

As gold is not liable to tarnish or rust, it is firequentl j 
employed for ornaments of dress. But, beyond its use 
in the coinage, its most important uses are for gold- 
smith's work* in jewellery, and for gilding. In each of 
these its standard or purity is different. That denomi- 
nated coinage, or sterling gdd^ consists of an aUoy of 
about twentytwo parts of gold with two parts of 
pc^pper ; whilst gold of the nein skmdardy of wmch gold 
plate, watch-oases, and many other articles are made, 
consists of only eighteen parts of gold, and six parts of 
popper. £^ch of these is stamped at Goldsmith's Hall ; 
the fonner with a lion, a leopard's head (the mark of the 
goldsmith's company), a letter denoting the year, the 
king s head, and the manufacturer^ iniuals ; the latter 
is stamped with the king's head, letter fpr the year, a 
prown, the number 18 to designate its quality, apd the 
manufacturer's initials. The coinage gold of Portugal 
and i^|lerica it of the same standard as our ow<& ; that 
of Franu^ i^ tonewhat inferior; and Spanish gold is 
inferior to ^^ French. The Dutch ducats and some 
of the Moonsi. ^ojn, ^^ ^f g^[^ unalk>yed. Trinket 
gold, which is un^^p^^j^ ^ g^ general much less pure 
than any of the aboK, ^nd the pale gold which is used 
by jewellers is an alloy or ^j^ with silver. 

The ductility and tenacity ^ i\^\^ metal, particularly 
when alloyed with copper, are ex^M^mely remarkable, 
and are mlly proved by the great extesxt to which a 
Tery small quantity of it may be beaten into leaves, or 
draw^ into wire, iieaves of gold may be beaten so 
thb^ )hat a single grain may be maae into fifty-six 



QOItP. 171 

teflTe9» each an ioch square* These leafee are only 
-rrnnrv ^^ ^^ ^°^^ thiek; and tlie gold leef wbieh n 
used to cover silver wire is but the twelfth part ef thai 
thickness. An ounce of gold upon silver wire is tth 
pable of beiso^ extended more than I9SOO nBea ki 
fea^^s and sixteen ounces of getd^ vhidi, in the Cnm 
ci£a eube^ would not inea»ire more than an inch aiad t 
quarter en each 8ide» will compleldy gOd a sihrer wte 
ia lengtli sufficient to compass the whole eaith Ukea 
hoop. . 

Gold is beaten into leaves upon a smooA btock ef 
marble, fitted into the middle Ma wooden firame about 
two feet squarci in such manner Aat the sw&ces of 
the marble and of the frame are exactly level. C^ tlMe 
<^the sides there is a high ledge; and the front, which 
is open, has a flap of leather attached to it, which the 
mem who beats the gold uses as an apron for preserving 
the fra^ents that ^1 off. In this process there are 
three kmds of animal membranes used, some ef whidb 
ase laid between the leaves to prevent their uniting 
to^th^, and others ov^ them to defend then from 
being injured by the hammer. The exterior cover ii 
of parchment. For interlaying with ^» gold, the 
smoothest and closest vellum ths^ can be procured is 
first used ; and, when the gold becomes thnmer, this is 
exchmiged for much finer skin, made of lAte entroBle fff 
oxen, prepared for this express pnipose, and hence 
called gold beat&t's skin. After the leaf has been beaien 
to a siimcienl degree of thinness, it is taken up by a 
cane instarument, and thrown flat upon a lea^m 
cushion, where it is cut to a proper size with a squaie 
frame of cane, or wood edged witb cane. These pieces 
are then fitted into books oft wenty-five leaves each, 
tibe paper of winch has been wdl smoothed, luid rubbed 
with red bole (127), to prevent them from sfiekuM*. 
The leaves are about three inches square, and the gold 
oi each book weighs somewhat more than four grams 
«ad*halC; 

i2 
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It was andendy the custom to beat gold into thin 
platety and to gild the walk of apartments, the sur&cea 
•f dishes, drinking utensils, and other articles, by co- 
TflriDg themvith such. But this was not only an expen«< 
atre, but it must have been a most dumsy mode of 
flfnamcnt The present modes of gilding are very dif- 
ferent. When wood is to be gilded, the suifiice is first 
•meared with an adhesive kind of oil, or with a kind 
of glue called nze; and the gold leaf, above mentioned, 
is then spread upon it by a tuft of cotton or oth» 
soft substance. 

The gilding of iron or copper is performed by clean- 
ing andpoli^ng its surface, and then heating it tHk it 
has a blue colour. When this has been done, a layer of 
gold leaf is put on, slightly burnished down, and ex- 
posed to a gentle fire. It is usual, in common work, to 
place three such layers, or four at the most, each con- 
sisting of a single leaf. The heating is repeated at each 
layer, and last of all the work is burnished. For gild- 
ing in or moulu^ as it is denominated by the French, an 
amalgam consisting of ten parts of mercuiy and one 
part of cold is used. This is spread upon the metal, 
and is sAerwards exposed to the action of a fire suffi- 
ciently strong to evaporate the mercury and leave the 
gold behind. The gilding in or moulu is much more 
solid and permanent than that by the former method. 

When gilding is pale and dirty, it may be revived by 
means of what is called gilding tvax, a composition of 
yellow wax, bole (1^)» verdigris (2S0), and alum. 

A very beautiful gilding upon metals, and particularly 
upon silver, is effected by soaking clean linen rags in a 
solution of gold made by aquaregia (207). The rags are 
dried and burnt; and the ashes are carefully preserved. 
These ashes are used by taking a sound cork, moisten- 
ing it with a little water, dipping it into the ashes, and 
then rubbing strongly a portion of them on the surfaca 
of the silver, which should be perfectly clean and bright. 
By this simple and economical process^ it will be cover** 
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ed with an extremeljr thin coating of gold, the colour 
and brilliancy of which may be heightened by burnish- 
xng. The ornaments upon snViff-boxes, fans, and various 
kinds of trinkets, are merely thin plates of silver, gilded 
in this manner. 

The edges oftea-cups^ and other similar articles, may 
be gilded, though not in a very durable mamier, by 
applying a thin coat of amber varnish (224), and then 
placmg leaf-gold upon it. When the varnii^ is dry, the 
gold is to be burnished. 

Gold, in a state of solution, is sometimes used for 
staining marble, ivory, ornamental feathers, and other 
articles, a purple-red colour, which cannot be effiiced. 
By chemical processes an oxide (21) is obtained from 
this metal, wnlcb is employed for giving those beautiful 
shades of Ulac» rose colour, red and purple, which we 
observe in glass and porcelain. 

A gold pamder Jar painting may be made by uniting 
one.part of gold with eiffht parts of mercury (228), and 
afterwards evaporatmg the latter by heat. 

The article denominated gM mre is generaUy «3v^r 
wire gilded, verv little wire bein^ made entirely of gold. 
Its uses are chiefly for embroidery and filagree work* 
Gold thread consists of flatted silver gUt wire, laid over 
a thread of yellow silk, by twisUng it in a machine with 
iron bobbins. It is of tnis, and not of sold, that the 
article called gold lace is made. The Chinese, instead 
of flatted wire, use slips of gilt paper, which they in« 
terweave in their stufls, and twist upon silk threads. 

288. MERCURY, in its native state, is called qutcksH^ 
ver, and is found in small gUlules of shining, silvery appear'^ 
ance, scattered through different kinds of stones, clay, and 
ores. It is nearly fourteen times heavier than water. 

The principal ore of mercury, and Ihat from which the 
metal is chiefly oltained, is cinnabar. This is qf red colour, 
and consists of mercury mineralized with sulphur. Jt is 
sometimes found in a massive state, sometimes in grains, and 
sometimes crystallized; and chi^y among rocks of the coal 
formation. 
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TW fMBt pradoctrre mam of ciiiMli ar are in tke 
bute of Germaayy at Idria m Carniolay and at Al^ 
m in &>ain* Tocme of Idria are aamoaed to be 
vdoable than an j of the othan. Tbeb* fiiBt dis- 
corerjy which was somewhat more than three hundred 
Tvan cgO| was made in a very extraordinary manner, 
nis part of the coontiy was men nradi inhabited by 
coopers; and one of the men, on retiring from work m 
Ae ereningi placed a new tub mider a dropping spring, 
to try if it would hold water ; and, when he came in the 
nomingi he found it so heavy that he could scarcely 
asovc it. Exanuning into the cause of this extraordi* 
aary circunstance, the man observed that it was owing 
ta m ahbung and ponderous fldd which was at iiat bot- 
iaai. Tho afflur was noised abroad, and a society of 
persOM was formed to aearchfinrther, and discover flie 
nine from which this quicksilver had flowed. Such 
was theiriucoesa that die reigning thike of Austria paid 
iheBii A compensadoB for me discovery^ and took the 
mine into his own possession. The greatest perpendi« 
#ater depth of this mine is now more than 890€bet, It 
is descended by buckets^ or by laddem ^^aced obUqueiy 
ik « iigsaff direction. In some parts of the nsne t&e 
para metm flows in anall streams, so that in m hours a 
anan has been known to collect more than thirty-«ix 
pounds weight of it. In other parts it is focmd in a 
ttmltitude of little drops, either in ores or in clay. Hie 
whole produce of the mine is said to exceed a hundred 
tons weight of mercury per annum. 




fierwick-upon-Tweed, a Quantity of native mercury was 
discovered. The clay, when dug out, lay for some time 
in the place to which it was conveyed; and the mercury 
f^as observed to exude from the small fissures or cracb 
that were fonned as it dried. It is sud that, several 
yetn sfterwards, in making some alteration in the yitd 
yf the same house, the workmen penetrated &ito the 



same bed' of clay ; apdjth^^ it then ideated to be 
impregnated with smt^e mercmj^ whicB t«a out in 

small globules. 

Mercury is sometimes imported into Europe from 
Peru, and from the East Indies. 

The mode of extracting it iroisXiCinjiabar is said to be 
by miiin^ this ore either with pounded chalky or with 
half its weight of iron filings, and distilling it in a stooe* 
ware retort, fiy this process the sulphur combines with 
the iron, and the mercury, in a state of purity, paasei 
into the receiver. 

When pure or native mercury occurs in mixture witli 
other substances, these are stamper q^ ground into a 
coarse powder. Water is poured upot^ them; they 
are briskly stirred until the water becomes thick and 
turbid, and then are left to settle. This t»erarion is 
repeated till the water runs off perfectly cleat. The 
substance at the bottom, which is principally mercury, 
is then put into large iron retorts, and the metal is 
obtained, free from all extraneous matters, by distil* 
lation. 

It is the singular property of this metal, which has 
no other alliance whatever with silver than its appear* 
ance, to be capable of division, by the least effort^ into 
an indefinite number of particles, each of which assumes 
a spherical form ; and to be always in a fluid state in 
the common temperature of our atmosphere* Even 
during the most intense frost, it still retains its fluidity. 
By the efiect, however, of extreme cold artificially^ 
produced, mercury becomes a solid metal, and iti this 
state may be beaten with a hammer and e&t«ided 
without breaking ; but care must be taken that it does 
not touch the fingers, as it would blister Uiem and 
cause unpleasant sores, in the same manner as any 
burning substance. 

Mercury has been known from the remotest ages ; 
and it was employed by the ^ncie^tsin eildjng, and in 
the operations of separatiog gold nad mva: from thdr 
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orc0» in the iMtiie manner as at |pi«i^t. B^g the 
heaviest of all fluida of which we have any knowledge, 
and not congealing in the temperature of our dimatey 
it hat been preferred, before all others, for barometers, 
aa a measure of the weight of the atmosphere. And, as 
heat dilates mercury similarlj to other flui^, it is lUce- 
wisa made into thermometers. Mercury is sometimes 
used in medicine in its pure metallic state. 

The combinations of mercury with odier metals are 
termed amalgams. That of mercury and gold is formed 
so readily, that if gold be dipped mto mercury, its sur- 
fiiice immediately becomes as white as silver. An 
amalgam of mercuty and gold is employed for the gild- 
ing, and of mercury and silver for the silvering of me- 

Mercury and tin combined toother form the sub- 
stance that is used for the sUvenn^ of looking-glasses* 
The process is m follows : A quantity of tin-foil, equal 
in dze to the glass* is evenly placed on a flat stone or 
table ; and mercury, in which some tin has been dis- 
solved, is poured upon it, and spread with a feather, or 
bunch of cloth, until its union has covered every part. 
A plate of glass is then cautiously slided upon it, from 
one end to the other, in such manner that part of the 
redundant mercury is driven o£^ or swept away before 
its edffe. The remainder is now united to the tin. The 
glass IS then loaded with weights all over, so as to press 
out still more of the mercury. By inclimng the table, 
this remaining mercury becomes discharged ; and, in a 
few hours, the rest ot the tin-foil and mercury adhere 
so firmly to the glass, that the weight may be removed 
without any danger of its falling. About two ounces 
of mercury are requisite for covering, in this manner, 
three square feet of glass. 

By means of mercury a Jitlminaiing powder is made, 
which, when struck with a hammer on an anvil or flat 
iron, such as is used by laundresses, explodes with a 
ituiming and disagreeable rqporti and with such force 



88 to indent Both tlie anTil and the hammer. Four or fiv^ 
grains are as much of this powder as ought to be iisejl 
for sudii experiments. Its force is much greater thiu^ 
,that of gunpowder, but does not extend so far. Hence 
it is a s^stance which might be rendeted of great use 
in the blasting of rocks. 

Corrosive sublimate is an extremely poisonous prepa^ 
ration from mercury. Among other uses, it b employed 
by dyers as a mordant to fix their colours. From cer- 
tain proportions of corrosive sublimate rubbed together, 
witil they are perfectly incorporated, is formed cah^ 
melj a salt which, of late years, has been extensively 
and most usefully employed in medicine. 
.' A valuable red colour or pigment called vermilion, 
or artificial cinnabar, which was as well known to the 
.ancients as it is to the modems, is usually formed of 
three parts of mercury and one of sulphur, melted tOr 
gether, heated to redness, and then sublimated out of 
contact of the air. The manufacture of vermilion was 
long kept a secret-by the Dutch ; and it is stated that, 
before the late war, nearly 50,0CK) pounds weight of it 
were annually made, in three furnaces, by four workr 
men, near Amsterdam. Native cinnabar is sometimes 
used for the same purpose ; but the artificial kind is 
preferred on account of the purity and brightness of its 
colour. 

S29« SILVER is a white, hrilliafUy sonorous, andductih 
metal, somewhat more than ten times heavier than water. 

It is found in diffsrent states. Of these the principalis deno' 
minmted native s\\\er,from its being nearly in a state of purity. 
Native silver sometimes occurs in small lumps, sometimes in a 
crystallized form, and sometimes in leaves, threads, or wire. 
In many instances the latter are so connected with each other 
as to resemble the branches of trees, in which case the ore is 
called dendritic. There are also several ores of silver, in which 
this metal is combined with lead, antimony, arsenic, sulphur, 
and other substances. 

The silver that is produced from the mines of Potosi^ 
in South America^ is of the dendritic kind ; and is con* 
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tMendftytte apmimiM n the pneit Oat k Itno^m. 
Atttgewinmintaiiitiiecr FoCogi, dboottiraiitystties 
Ift '€litom(frriifice» is siid to be performed bjr more than 
MOibaftiOropcn&igBofimaet, andtoprodaoe»inthe 
twlMik^ from 90»000 to 40,000 dd&m' woxtli of ore per 
week. The annual produce of the ahrer nuneft in 
Aaierfea Im been eitittiftl^ at near fi,400y000/. jEterling. 

Silver is abo found in several parts of Europe; and, 
aoase years ago, tliere were mines of this metsl, worked 
to a areat extent^ at Konlgsberg in Norway, These 
were discovered in 16^3, and they were found so pro^ 
Utiible, tlAt tn 1741 forty-one shafts and twelve veins 
were wrought there; and 3,500 officers, artificers, and 
labourers, were eaoployed. The perpendicular depth 
af tbe principd shan was more than 750 feet. Specie 
laens ef natii^ silver are not uncommon from some of 
tbe copper-mines of Cornwall ; and, many years ago, a 
teiH of a^er ore was, for a riiort time, wrought w^ 
iKmsiderable advantage in the parish of Alva, S^Iing- 
Mttf Scotland. It is said that from 40,000^ to 
MfOOOf. wt/ttk <^ silver was obtained from it before the 
repository was exhausted. We are inlbrmed that a 
ttiass of capillary native silver was found^in veins tra^ 
tensing the blue-coloured limestone of Isla, one of the 
Western islands of Scotland. Great qtiantities of silver 
are extracted from lead. Tliere was lately melted in 
one refining house in London 50,000/. worth of this 
meta], tr6m lead of the Beralston mines in Devonshire. 

Different methods are employed, in different coun- 
tries, to extract silver fVom its ore. In Mexico and 
Peru the mineral is pounded, roasted, washed, and 
then mixed with mercury in vessels filled with water ; 
a knill being employed for the more p^fectly agitating 
and mingling them. By this process the silver com- 
bines with the mercury, llie alloy thus obtained, 
after undergoing some further processes, is submitted 
to the action of heat, by which the mercury passes off 
in a state of vapoiar, leaving the silver behind. The 
Silver is then aselted and cast into b«» or ingoti. In 






Other countries, after the earthy mttten me cleared 

from the silver ore by pounding and washing, the re* 
mainder is melted with lead : which, by 9 subsequent 
process, is separated, and leaves the silver alone and 
pure. 

This metal ranks next in value to gold. Like gold, it 
is coined into money, and is manufactured into various 
^inds of utensils, such as goblets, vases, spoons, and 
fishes, which have the ^neral appellation of silver jlaie* 
For all these purposes it is alloyed with copper, which 
does not affect its whiteness, and is not easily detectedi 
unless it be in too great proportion : the intention of this 
is to render it harder than it would otiierwise be» and 
thereby the better to adapt it to receive fine and sharp 
impressions on being cast. Our standard silver is com- 
posed of somewhat more than 12j- parts of pure metid 
and one part of copper ; and the metal of this standard 
i$ used, both for silver plate, and in the coinage* The 
piark or stamp which is given to it at Goldsmith's Hall 
is similar to that which has been explained for sterling 
gold. 

After platina (226) and gold (227)) silver is considered 
the most unchangeable of all metals. The air does not 
easily act upon its surface in such manner as to injure 
it ; but, when long exposed to the atmo8phere,^especially 
in frequented or smoky places, it acquires a c6vering or 
rust of dark brown colour, which^ on examination^ is 
found to be what chemists denominate itdfhnret qf silver. 
^fhe fumes of sulphur and other inflammable substancef 
blacken silver. Various powders have been contrived 
•with a view to restore to plate its original lustre ; but 
these should be used with caution, as some of them are 
very injurious. 

Silver is nearly as ductile as gold. It may be beaten 
into leaves so thin that a single grain in weight Krill 
cover a space of more than fifty-one ixiches ; and it may 
be drawn into wire touch finer than a human Jhiiiv in- 
deed so fine that a single grain of silver hai^ in tiui 
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fbim, Beai extM^ nearly to the length of 400 feet. 
It it thif wire gilded that has the name of gold wire; 
and what is denominated gold lace (227) is but flatted 
iilTer thread gilt, twisted round silk, and woven. 

The plating of copper with silver is a very useful 
operation, and is thus performed. Plates of silver are 
bound with iron wire, upon small ingots of copper. 
The quantity generally allowed is one ounce of silver 
to twdve ounces of copper. The surface of the plate 
of silver is made not qwte so large as that of the cop- 
per ; and upon the edges of the copper, which are not 
covered by the silver, a little borax (204*) is put. By 
exponng the whole to a strone heat, the borax melts ; 
and, in melting, contributes to rase that ^art of the sOver 
to which it is contiguous, and to attach it, in that state, 
to the copper. The ineot, with its silver plate, is then 
rolled between steel rollers moved by madunery, till it 
is of proper thickness. It is afterwards cut into such 
sizes ana to such shapes as may be required for use. 
An ounce of silver is thus often rolled out into a surface 
of three square feet, having its thickness, upon the cop- 
per, not more than the Uiree thousandth part of an 
inch. Hence we ought not to be surprised at the silver 
being soon worn from the sharp edges of plated goods. 
To prevent this, it is customary, with the best articles, 
to have all the edges, and the parts liable to be worn, 
formed, to a considerable thickness, of silver. 

What is called French plate is made by Iieating cop- 
per, or more frequently, brass, to a certain degree, then 
•ppl3ring leaf-silver to the surftce, and strongly rubbing 
it with a burnisher. The durability of this plating de- 
pends of course on the number of leaves which are ap- 
plied on a given surface. For ornaments that are not 
much used ten leaves may be sufficient ; but a hundred 
will not last long, if the metal be exposed to frequent 
kandline or washing. 

Besictes the above, there are various modes of siher' 
ing metal artidcn^ or, aa it is called, wuhing them with 
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fUrer. All these are perfonned by di^Bsrent 'dietnical 
preparationB of this metal. 

The article denominati^d sheU-iUverf used by painters, 
is prepared, by carefully grinding silyer-leaff with a 
little honey or gum water upon a slab, or in a mortar^ 
and separating the honey or gum by means of water* 
When this is washed away, the silver may be put on 
paper, or kept in shells, for use. When it is to be used. 
It must again be diluted with gum water. 

The application of silver leiS'for the silvering of paper 
or wood is similar to that of gold-leaf (227). 

Silver, dissolved in aqua fortis (nitric acid, SO) yields 
crystals, which, afterwards melted in crucibles, form 
that grey mass usually called lunar caustic^ and by che- 
mists nitrat of tUver. This preparation is of consider* 
able use in surgical cases, being employed to keep down 
fungous or proud flesh, in wounds and ulcers and also 
for the consuming of warts, small wens, and other ex- 
crescences upon the skin. It is likewise, though a most 
violent medicine, sometimes given internally, but in 
very small doses, to persons subject to epileptic fits. 
The liquid in which the silver is dissolved becomes ex- 
cessively caustic* It gives to the skin, the hair, and 
almost all animal substances, an indelible black colour. 
Hence it is often used as a specific for dyeing the hu- 
man hair. No person, however, would employ it for 
this purpose, who was acquainted with its injurious 
qualities, not only to the hair itself, but also to the skin, 
if permitted to come in contact with it. 

The article called indelible ^ ot permanent marking ink^ 
for marking linen, and other wearing apparel, is formed 
by dissolving, in a glass mortar, two drachms of nitrat 
of silver, in six drachms of pure water, and then adding 
to them two drachms, by measure, of thick gum water. 
This is the ink for writing on the linen. — In another 
vessel dissolve half an ounce of salt of tartar, or of the 
subcarbonat of soda, of commerce, in four ounces of 
water ; and add to the solution hidf an ounce, by mei^ 
sure> of thick gum water. This forms the preparatory 
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l^nor. With this the linen i« to be thorOQg^y wetted 
at the part intended to be marked. The linen is to be 
dried, and then to be written upon by a clean pen dip- 
ped in the marking ink. The letters will at first be 
pde, but by exposure to light and heat, they will soon 
become black ; and be so permanently fixed, that no 
washing nor bleaching can e&ce themi 

The attention of the curious has of late bten turned 
to a very extraordinary compound calledyu/fRmo^tng^^- 
oert which explodes without heat, and with even the 
slightest degree of friction. Of this compound little 
Jwninating balls have been made. These are globules 
of thin glass, each somewhat larger than a pea, and 
containing a grain or two of fulminating silver. After 
the silver i% put in, it is secured by a piece of soft pa-* 
per, pasted over the ball, so as completely to cover it. 
These balls explode by merely crushing them under the 
heel of the shoe. What are cdlled^minatir^ bombs 
are similar balls, but of the size of hazel nuts. No one 
should attempt to explode these by crushing them with 
the shoe, as their explosive effect is so violent as some- 
times to prove injurious. > ^ 

Fulminating silver requires the utmost care. It 
should never be put into phials, nor should it be in any 
way handled so as to produce much friction. It ia die 
most dangerous preparation that is known. The mere 
touch of a hard substance will sometimes explode it : 
and its very preparation is so hazardous that this ought 
never to be attempted without a mask upon the iace 
with strong glass eyes. 

The following are three pleasing experiments with 
preparations of silver : 

1. Mix or amalgamate together four parts of silver 
leaf with two parts of mercury (228) and dissolve this 
in diluted aqua fortis. To the solution add as much 
Water as will be equal to thirty times the weight of the 
itoetals ernployed. Pour a portion of the above uiixtore 
iftto a phial, ttid place at the bottom a small piece of 
sUv«r. After it has stood awhile, litde filameiits of ail- 
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T^tvfil hb Men to shoot vtp fhmi it lom^iAat in the 
fbnn of H 8hrub. This apparent vegetation is popularly 
edled the tree of Diana. 

2. A production nearly similar may be obtained by 
adding a little quiduilver to a solution of nitrat of silver 
in water. 

8. Drop upon a clean plate of copper a small quan« 
laty of solution of lunar caustic, or nitrat of silver. In 
a short time a metallic vegetation will be perceptible^ 
branching out in pleasing forms, and in various direc* 
tions. 

£30. COPPER is a red or orange-coloured metal, about 
nine times heavier than water. It is the most sonorous of all 
Petals, and, except iron, the most elastic. 
, It is found under a great variety offtrrms, sometimes in 
ntasses of pure metal, hut, more frequently, in combination with 
9ther substances, particularly sulphur. 

There are valuable copper mines in every quarter of 
the world ; and the use of copper is probably of greater 
iantil^uity than that of any other metal. It is mentioned 
in the Old Testament ; and, at a very early period, do- 
mestic utensils and instruments of war were made of 
bronee, or a compound of copper and tin. Even during 
the Trojan war, as we learn from Homer, the combat- 
ants had no other armour than what was made of bronze. 
The Greek and Roman sculptors are said to have exe- 
cuted fine works of art in porphyry, granite, and other 
hard minerals, by means of copper instruments ; whence 
historians have been induced to believe that the ancients 
possessed the secret of rendering this metal as hard as 
steel : some of them even imagined that they had the 
means of converting it into steel. 

Copper is very abundant in several parts of Great 
Britam, particularly in the island of Anglesea. The cop- 
per mines of Anglesea are situated on the top of a moun- 
tain, and form an enormous cavity more than five hun- 
dred yards long, a hundred yards broad, and a hundred 
yards deep. The ore is got from the mine by ^ekaxes, 
and Malting ^th gunpowd^^r. It in then iMrdfcto witft 
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hammen iiito naall ^eoes, an operation which ischiefljjr 
performed by women and children. After thisi it is 
piled into kilos of great length, and each about six feet 
nigh; from the upper parts of which flues are attached 
that conuiunicate with what are called sulphur cham- 
bers. The kOns are closelj covered; and fires are 
lighted in diflPerent parts,- that the ore may undei|^o the 
process of roasting. The whole mass gradually hmdles, 
and the sulphur, which is combined with the ore, is ex- 
pelled in fumes, by the heat, and is conveyed, through 
the flues, to the sulphur chamber. This process occur 
pies from three to ten months, according to the size of 
the kilns ; and, during that period, the sulphur chamber 
b cleared four or five times. When the operation is 
complete, or the ore is freed from the sulphur, it is 
taken to places denominated slacking pits. It is sub- 
sequently conveyed to the smelting houses, where, 
by intense heat, the pure metal is &iwn off in a fluid 
state. 

As the water, which passes through several parts of 
the Paris mine, is strongly impregnated with sulphat of 
copper (209), or copper held in solution by sulphuric 
acid (24), the propnetors turn the course of this water 
through certain large and shallow pits, which they have 
formed for the purpose, and in eadi of which they 
place a quantity of iron. A decomposition here takes 
place : the iron is corroded, and, at length, entirely dis- 
solved, and the copper, in the form of a brown mud, 
falls to the bottom. One ton weight of iron, thus im- 
mersed, will produce nearly two tons of copper mud, 
each of whicbi when melted, will yield sixteen hundred 
weight of metal. This mode of obtaining copper is said 
to have been an accidental discovery from one of the 
workmen, several years ago, having left a shovel in the 
water,, which, when afterwards token out, appeared 
changed into copper. 

The magnitude of the above mentioned copper works 
Inay readily be conceived, when it isstated that the beds 
of ore are, m some places, more than sixty feet in depth : 
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that the proprietors employ more than 1000 workmen ; 
and, that they ship, from the adjacent port of Amlwch, 
upwards of 20,000 tons of copper annually. 

There is at Ecton, in Staffordshire, a copper mine 
which is now worked at the de^th of 1416 feet below 
the sur&ce of the ground. This is the deepest mine in 
£nghmd. 

The uses of copper are numerous and important. 
When rolled into sheets, betwixt large iron cylinders, it 
is employed for the covering of houses, sheathing the bot« 
toms of ships, and other purposes. As a covering for 
bouses, copper is lighter than slate, but whether it be 
more durab^ has not been yet ascertained. The cop- 
pering of ships tends to facilitate their progress through 
the water, by presenting a smoother surface than that of 
wood, und not pemntting shell animals to fasten to it as 
€kQj do to wood. It likewise preserves the bottoms of 
the ships from being punctured by marine worms ; and 
consequently secures to them a longer duration than they 
would otherwise have. Plates, or flat pieces of copper 
are used by artists for engraving pictures upon, eitner 
by cutting them with a sharp steel instrument, or cor* 
roding them, with aqua fortis (206), in lines drawn by a 
needle through a tmn coat of wax spread upon thdr 
surface. 

Copper is manufactured into various kinds of cook- 
ing utensils. Great care, however, oueht to be taken 
that acid liquors, or even water intended for drinking, 
or to be mixed with food, be not suffered to stand long 
in such vessels, otherwise they will dissolve so much of 
the metal as to give them disagreeable and even poison- 
ous qualities. Yet, it is remarkable that, while acid 
liquors are kept boiling, they do not seem to dissolve 
any of the metal. Hence it is that confectioners, by 
skilful management, prepare the most acid syrups in 
copper vessels, without their receiving any unpleasant 
taste or injurious quality from the metal. All vesseb 
formed of diis metal which are employed in cookery. 
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ought to hare their inner sur&ce covered with a coat c^ 

tin (238). 

As copper does not, like iron, strike fire by cdUision, 
it has on this, as well as on some other accounts, been 
substituted for iron in the machinery which is employed 
in ffunpowder mills. It is also made into water pipes, 
and sometimes into sash frames. Under the hammer it 
is capable of being beaten into thin leaves like gold. 
Copper wire is much employed by bell-hangers and 
other artisans. The filings of this metal are used for 
giving a green colour to some kinds of artificial fire- 
works. 

Several preparations of copper are employed in me- 
dicine, some of them internally, and others externally ; 
but most of the former mc violently em^iilo. 

Verdigris is a rust or oxide (21) of copper, usually 
prepared from that metal by corroding it with vinegar. 
lliere is a laree manufactory of verdigris at Montpeiier 
in France. The workmen place alternate strata of cop- 
per plates and husks of grapes^ the latter of which 
speeoily become acid and corrode the metal. The ver- 
^gris, thus formed, is scraped off as it collects on the 
surface ; it is afterwards dried, and put in bags or casks 
fbr sale. A manufactory of verdigris has lately been 
established at Deptford, near London. 

A solution of tnis substance in distilled vinegar af- 
Ibrds permaitent crystals, which are improperly called 
distUl&i verdigrisy and are made into a green paint. 
Verdigris is principally consumed by dyers in combi- 
nation with logwood, for striking a black colour. It is 
a virulent pobon. 

Oxide of copper is employed for giving abeautifiil 
green colour to porcelain. It also imparts the same 
colour to glass, and hence is frequently employed for 
the formation of artificial emeralds. 

AUoj/s of Copper, 
Of all metals that are known, copper b the most sus- 



ptible of alloy; The most frequent and useful of 
these alloys are made with copper and zinc, in different 
proportions. 

Brass is an alloy composed of three parts of copper, 
and about a fourth part of zinc (241). It is a beautiful, 
useful, and well known yellow metal. Not being so apt 
eo tarnish and rust as copper, and being, in other re- 
spects, better adapted for the purpose than that metal, 
it is much used for clock-work, and for mathematics 
and astronomical instruments. It h more ductile than 
either copper or iron, and hence is peculiarly fitted to 
be made into wire, for the strings of n^sical instru- 
taents, and other purposes. Sieves are woven with brass 
wire, after the manner of cambric weaving, aM of such 
extreme fineness that similar ones could not pos&ibly be 
made with copper wire. Brass wire, flatted and gilded, 
is sometimes made into lace* The finest brass is manu- 
factured at Geneva. It unites great beauty of colour 
to a high degree of ductility; and is used chiefly for 
escapement wheels, and other nicer paKs of watch- 
makmg. For work in which there is no friction it is 
necessary to cover brass with a kind of varnish or laquer^ \ 
to improve its colour, and prevent it from being tar- 
nished by exposure to the atmosphere. 

Prince* t Metaly or Pinchbeck^ is an alloy containing 
three parts of zinc (241), and four of copper. This 
metal has nearly the same colour as gold, anii was for- 
merly much in use for the manufacture of ornamental 
toticleil of different kinds. 

Dutch Gold is formed by the cementation of copper- 
plates with calamine (241), hammered out into leaves. 
This article is chiefly manufactured in Holland and Ger- 
ibany, and has about five timeis the thickness of gold leaf. 

Bronze^ and the metal qfuihich cannon are made, con- 
cist of fi*om six to twelve parts of tin (238) combined 
with 100 parts of copper. This alloy is brittle, heavier 
than copper, and of a yellow colour. Before the me- 
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thod of worldng iron was brought to perfection, It was 
used by the ancients for the manufacture of sharp*- 
pointed instruments ; and it is supposed to have been 
the as or brass of the Romans. 

Bell Metalf or the metal of which bells are formed, 
n usually composed of three ^jta of copper and one of 
tin. Its colour is greyish white ; and it is Yery hard, 
sonorous, and elastic. 

Bronze and bell metal are not, however, always made 
of copper and tin only. They frequenUy have other 
admixtures, conpiisting of lead, zinc, or arsenic. Bell- 
makers someti!:aes abuse the vulgar credulity bjr pretend- 
ing that th^y add a certain quantity of silver to the 
alloy, for 'die purpose of rendering the bells more melo- 
dious : but Uiey are better acquainted with iheir busi- 
ness than to employ so valuable a metal in the operation. 

White Copper is an alloy composed of equal parts of 
copper and arsenic (2^2). The metcJ produced by this 
mixture is ofa whitish colour, but %/itli u cop^^eir tinge. 
It is freed ftma the latter by being meltijd several times ; 
and, by this process, is at last rendered as white as sil- 
ver, white copper is very brittle; but, if the arsenic 
be evaporated by heat, it resumes its ductility, and still 
preserves its white colour. When the operation is well 
performed, it is easy, at the first glance, to mistake 
white copper for silver ; but the difference may imme- 
diately be ascertained from the properties inherent to 
the two metals. 

White copper is employed in the manufacture of 
man;^ kinds or trinkets ; and of a g^^&t number of do- 
mestic utensils; such as tea-pots, coffee-pots, and candle- 
sticks. 

Sdl. MALACHITE is a solid green copper ore, the sur- 
fice qf which has freauently a bubbled appearance, and the 
interior is marked with numer<ms irregular zones, and layers 
of different shades of green. It is somewhat more than three 
times as heavy as water, and is so sqft as to be easily scratched 
ly a knifg. 
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In its appearance malachite somewhat resembles 
green jasper ; but it is by no means so hard. It is, 
however, capable of being cut and polished as a ^em, 
and is manufactured into various kinds of trinkets, 
which of late years have been much in request for neck* 
laces, brooches, and bracelets. It is also cut into slabs, 
and mounted into snuff-boxes. Such is the size of 
which it is sometimes found, that M. Patrin saw, at Pe- 
tersburgh, a plate of malachite thirty-two inches long 
and seventeen inches broad, which was valued at 20,000 
livres } but the finest specimens in Europe are some 
slabs that are adapted as the tops of tables, sideboards, 
&c. at Trianon in the park of Versailles : the largest of 
these are nearly four feet in length and two feet wide. 
They may indeed have been formed by various pieces 
joined together ; but, if so, the joints are so completely 
concealed as not to be discoverable even by the closest 
examination. Malachite is sometimes employed for the 
engraving of cameos, but is seldom cut in entaglio. 
Smaller pieces of this substance, that are npied for trin<* 
kets, are about the same* value as cornelian. Indepen- 
dently of its use, in the above respects, and also as an 
ore of copper, malachite, when pure, is ground into 
powder, and employed as a green pigment. 

The Vosges Mountains in Lorrame, and certain cop- 
per mines of Saxony, are celebrated for producing very 
fine specimens of malachite. This beautiful mineral is 
also found in our own country, in the copper mines of 
Cornwall and Wales. 

232. TURQUOISE. The heauiiful light blue sub$tance$ 
that are called turquoises have usually leen considered as the 
hones or teeth of animals^ impregnated with blue oxide {21) qf 
copper; hut they are sometimes found in nodules which are 
certainly not of an osseous nature. 

Turquoises are frequently set in rings, necklaces, 
brooches, and other female ornaments. In Persia they 
are very common ; and, amongst the Turks, are held in 
such estimation that persons of rank almost constantly 
wear them in some part pf their dress, ^ dngstone^^ 
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and to adorn the handles of stUettoes. They are im- 
ported into England from Russia, stuck with pitch upon 
the ends of straws ; because if mixed together in par* 
cek> the purchaser would not easily be able, in tunung 
them ovefi to observe their colour, and ascertain tbw 
value. 

In the turquoise there is nothing that can jrecma^ 
mend it to notice except the a^eeable softness of its 
colour, which is particularly distinguishable by oamdUe- 
light ; this alone has rendered it so ntshionable as aa or- 
nament in female dress, for rings, ear*drops, and 
brooches, that the demand for it is at present greater 
than the supply. Imitations of turquoise are easily 
made in paste, and not unfrequently imposed upon the 
ignorant purchaser ; but in these, though the colour is 
-correctly given, there is a glassy lustre much higher 
than that of the real stone. 

Of late years a spurious kind of turquoise has also 
found its way into Europe, which is much softer than 
^ the genuine kind ; has more of a green than a blue cast, 
and 18 by no means capable of so good a polish. 

233. IRONts a well knoion metal, of livid greyish colour, 
hard and elastic, and capable of receiving a high polish. Its 
weight is nearly eight times as great as thai of water. 

It is seldomfound in a truly ncUive state, hut occurs, abun* 
dantly, in almost every country of the world, inastateofosAdt, 
(21), and mineralizea with sulphuric (24), carbonic (i^>, and 
other acids* 

Iron is found in phuits, in several kinds of coloured stones^ 
and even in the blood of animals. 

Of all the meta]s there are none which, in the whole, 
are so useful, or are so copiously and variously dis- 
persed as iron. Its uses were ascertained at a very 
early period of the world. Moses speaks of furnaces 
for iron, and of the ores from which it was extracted, 
and tells us that swords, .knives, axes, and instrument 
for cutting stones were, in his time, all made of this 
metal. 

The most considerable iron mines at present ^9ualiBf 
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are those in Great Britain and France* After iron ore is 

' dug out of the earth, it is crushed or broken into small 
pieces^ by machinery. It is next washed, to detach the 
grosser particles oP earth which adhere to it. This ope- 
ration ended, it is roasted in kilns, formed for the pur- 
pose, by which the sulphur, and some other substances 
that are capable of being separated by heat, are de- 
tached. It IS then thrown into a furnace, mixed with a 
certain portion of limestone and charcoal, to be melted. 
Near the bottom of the furnace there is a tap-hole, 
through which the liquid metal is discharged into fur- 
rows made in a bed of sand. The larger masses, or 
those which flow into the main furrow, are called 
<otw ,• the smaller ones are denominated pigs of iron ; 
and the general name of the metal in this state is cast 
iron* 

With us iron is employed in three states, of cast iron, 
wrought iron, and steel. 

Cast iron is distinguishable, by its properties of being, 
in general, so hard as to resist both the hammer and the 
file ; being extremely brittle, and for the most part, of 
a dark grey or blackish colour. 

A great number of useful and important articles are 
formed of cast iron, such as grates, chimney backs, pots, 
boilers, pipes, and cannon shot. These are made by 
casting ladles full of the liquid metal into moulds that 
are shaped, for the purpose, in sifted sand. 

Wrought iron,, . The process of converting cast iron 
into wrought or malleable iron, is called blooming. The 
cast iron is thrown into the furnace, and kept melted by 
the flame of combustibles which is made to play upon 
its surfece. Here it is suffered to continue for about 
two hours, a workman constantly stirring it, until, not- 
withstanding the continuance of the heat, it gradually 
acquires consistency, and congeals. It is then taken 
out, while hot, and violently beaten with a large ham- 
mer woi-ked by machinery. In this state it is formed 
into bars for sale. 

The value of iron is beyond aU estimate^ aodiBfiiiitel^ 
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greater than e?en that of |^ld« By means of duiinM- 
tal the earth has been cultiyated and subdued. With- 
out it houses, citiesi and ships, could not have been 
built ; and few arts could have been practised. It forms 
also the machinery by which the most useful and impor- 
tant mechanical powen are generated and applied. 

Sied is usually made by a process called cemmUaiotL, 
This consbts in keeping bars of iron in contact with 
powdered charcoal, dunng a state of ignition, for seve- 
ral hours, in earthen troughs, or crucibles, the mouths 
of which are stopped up with day. Steel, if heated to 
redness, and suffered to cool slowly, becomes soft; but 
if plunsed, whilst hot into cold water, it acquires ex- 
treme hardness. It may be rendered so hard as even 
to scratch glass ; and, at the same time, it becomes 
more brittle and elastic than it was before. Although 
thus hardened, it may hare iiB softiuas aud ductility re- 
Stored, by being again heated, and suffered to cod 
slowly. A piece of polished ste^l, in heating, assumes 
first a straw-yellow colour, then a lighter yeUow, next 
becomes purple, then violet, then red, next deep blue, 
and at last oi all bright blue. At this period it becomes 
red hot, the colours disappear, and metallic scales are 
formed upon, and encrust its surface. All these differ- 
ent shades of colour indicate the different tempers that 
the steel acquires by the increase of heat, tcom that 
which renders it proper for files, to that which fits it for 
the manufacture of watch springs* Mr. Stoddart has 
availed himself of this property to gyre to surgical, and 
other cutting instruments, those degrees of temper 
which their various uses require. 

The kind of steel which has been most celebrated in 
this country is that imported from Syria under the name 
of Danuuctis steel. Germany is also noted for its steel. 
The best steel manufactured in Britain is known by the 
name of cast steel i and the making of it, although it 
was long kept a profound secret, is now discovered to 
be a simple process. It consists merdy in fusing it 
^th carbonat of lime (140)| or in y(h9H is called cemen* 
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tationy with charcoal powder, in a peculiar kind of fiir- 
nace. The iron produced in Sweden is considered su- 
perior to that of any other country in Europe for the 
manufacture of steel. 

All kinds of edge tools, where excellence is required, 
are made of steel ; and a steel instrument may be imme- 
diately known from an iron one, by letting fall upon it a 
drop of nitric acid or aqua fortis (206), somewhat di- 
luted with water. If it be steel, this will occasion a 
black spot ; but if it be iron, it will not have this effect. 
Steel is attracted by the magnet, and is capable of re- 
ceiving a permanent magnetic property ^ which has led to 
the discovery of the mariner's compass. Had iron been 
productive of no other advantages to mankind than this, 
it %ould on this account alone have been entitled to 
their greatest attention. 

Iron, when exposed to the moisture of the atmo- 
sphere, becomes gradually covered with a brown, or 
yellowish substance, known by the name of rust, which, 
if suffered to continue without interruption, will corrode 
the entire substance of the iron. The rust or oxide of 
iron (21) is a substance in considerable request by ca- 
lico printers for a dye. Iron-moulds are spots on linen 
occasioned by its exposure to iron in damp situations ; 
these are removeable only by the application of an acid. If 

There are various modes of preserving iron and steel 
from rust. The following is recommended by an 
eminent French chemist as one of the best. Mix copal ^ J 
varnish, made greasy with oil, with about four-fifths of / 
the best spirit of turpentine. Apply this, by means of 
a sponge, over the whole surface, and allow it to dry. 
This varnish may be successfully used for all the metals ; 
and particularly for the preservation of such philosophi- 
cal instruments as, by being brought into contact with 
water, are liable to lose their splendour, and become 
tarnished, 

2S4. METEORIC STONES are a species of irM ere, 
ufhich have at different times been known to fall from the aim. 
mosphere. 
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Tkeff hwe been seen onfy im shapeUn mastet, ^from # 

Jem mn€e$ ie seeefl kitmked pounds in teeigke. Their ie9» 

tmre is grdnuiar. They are covered extemaHy mnik a tkm 

liackuk crusty and are, internally, qf an ashy grey colmMr, 

mixed milk tAintfig minute particles. 

There is sufficient evidence to show that solid massei 
(ff stone have been observed to fall from the ai> at a 
l>eriod considerably anterior to the Christian era. Not- 
withstanding this, so rery extraordmary was the phe- 
nomenon, that, until the year 1802, it was generally re- 
carded by philosophers as a vulgar error. Mr. Howard, 
111 that year, submitted to the Royal Society a paper 
which contained an accurate exammation o€ the testi- 
monies connected with events of this kind ; and de- 
scribed a minute analysis of several of the substances 
w hich had been said to have fallen in different parts of 
the globe. The result of his examination was that all 
these stony bodies differ completely from every other 
known stone ; that they all resemble each other, and are 
all composed of the same ingredients. 

The greatest number of Sie stones which have ^len 
Irom the air have been preceded by the appearance of 
luminous bodies or meteors. These meteors have burst 
ivithan explosion, and tlien the shower of stones has fallea 
to the earth. Sometimes the stones have continued lu- 
minous until they sunk into the earth, but most com- 
monly their lummousness disappeared at the time of the 
explosion. Their motion through the air is surprising! j 
rapid, in a direction nearly horizontal ; but they seem 
t o approach the earth before they explode. In their 
Hight they have frequently been neard to yield a loud 
whizzing sound. They are hot when they first reach 
the earth; and exhibit, on their surface, visible marks 
effusion. 

A general tradition has prevailed in almost all ages, 
and amongst all people, or the fall of solid bodies from 
the atmosphere, under various denomtnalimis, but, with 
us, more particularlyr under that of tkwukrbobe. In. 
barbarous and uncivilized countries^ these have usuati^ 



been ascfibed to t^ miracukMn jadgment of the deity t 
and they may be eongidered as the true origin of the 
worship of stones. The image of Diana, mentioned iii 
the Acts of the Apostles, as believed by the Ephesiant 
to haye fallen down from Jupiter, and the Palladium or 
sacred statue of Minerva, which also is ssdd to hare^ 
fallen from Heaven, and to have been preserved itt 
Troy, aa a treasure, on the ssfetj of which that of the 
city depended, had each, no doubt, this origin. The 
Psalmist evidently alludes to the failing of meteoric 
stones, when, speaking, of the Almighty, he says, *'He 
ndade darkness his secret place : his pavilion round 
about him with dark water, and thick clouds to cover 
him. At the brightness of his presence his douds re^ 
moved; hailstones and coals of fire. The Lord aibio 
thundered out of Heaven, and the Highest gave hif 
thunder ; hailstones and coals of fire.** 

Among numerous other instances of these stones, It 
is recorded that, on the seventh of November, 1492, be- 
twixt eleven and twelve o'clock at noon, a dreadful 
clap of thunder was heard at Ensisheim, a considerable 
town in Alsace, and that a huge stone was seen to fall 
on a field lately sown with wheat. On several of the' 
neighbours going to the place, the hole it had formed was 
found to be about three feet in depth, and the stone when 
dug out, weighed twjo hundred and sixty pounds. It 
was preserved in the cathedral of Ensisheim until tiher 
beginning of the French Revoludon, when it was con- 
veyed to the public library at Colmar. There are itk 
the British Museum two small pieces of this stone, and 
fragments of several other meteoric stones which have 
fallen in different parts of the world. 

Two stones fell near Verona in Italy, in the year 
167^, one of which weighed three hundred, and the 
other two hundred pounds. 

Mr, Sowerby, the publisher of Engllrfi Botan/, and 
of several other highly estimable works, possesses a me- 
teoric stone which fell near Wold Newton in Yorkshire, 
in the afternoon df the thirteenth of December; 179^| 
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and weighed fiftjr-six pounds. Whilst this stone was in 
motion through the air, seTeral persons percttved a body 
patiing along the clouds, although they were unable to 
ascertain what it was. It passed over several different 
Tillages, and was also accurately and disdnctly heard. 
The day was foggy ; and, though there was scnne thun- 
der and lightning at a tUstance, it was not until the 
stone fell that an explosion took place which alarmed 
all the adjacent country ; and created, distinctly, a sen- 
sation that something very extraordinaiy had happened. 
A shepherd belonging to Captain Topnam was within 
a hundred and fifty yards of the place where it ieil ; 
George Sawden, a carpenter, withm sixty yards ; and 
John Shepley, one of Captain Topham's fanning ser- 
vants, was so near that he was forcibly struck by some 
of the mud and earth that were raised by the stone 
dashing into the ground. In its fall the stone excavated 
a place nineteen mches in depth (seven inches of which 
were in a solid rock of chalk), and somewhat more than 
three feet in diameter, fixing itself so firmly that some 
labour was required to diff it out. 

Another stone of considerable size fell in Scotland 
on the fifth of April, ITCM*. A misty commotion was 
observed in the atmosphere, and, nearly at the time of 
the stone fallioff , a report was heard as loud as if three 
or four cannon nad been fired at a little distance. The 
re]^rt was succeeded by a violent rushing or whizzing 
noise ; and, almost immediately afterwards, the stone 
fell into a drain, in the presence of two men and two 
boys, splashing the water to a distance of twenty feet 
around. The stone, when dug out, was found to have 
sunk about eighteen inches into the earth. 

On the fifth of November, 1814^ about half past four 
o'clock in the afternoon, a dreadfiil peal of thunder was 
heard in the Doab iu Persia, and was immediately suc- 
ceeded by a shower of laree stones, many of them from 
twenty-six to thirty poun& weight each. Several inha- 
bitants of the adjacent countcy were present at the time ; 
and not fewer than nineteen of the stones were collected. 
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Professor PaUas, many years ago, discovered lying on 
the surface of a bill in Siberia, a mass of native iron, 
which weighed 1680 pounds. It was considered by the 
natives as a holy relic, and was believed by them to 
have fallen from heaven. M. de Bougainville, the 
French circumnavigator, discovered, on the banks of the 
river La Plata, in South America, an enormous mass of 
native iron, which he calculated to have weighed about 
100,000 pounds. And a mass of native iron, appearing 
in every respect to have been of meteoric origin, was, 
some years ago, discovered in the district of St. Jago 
del Estro, in South America. It was in the middle of 
a great plain, and had no rock nor mountain near it, and 
was calculated to have weighed about thirty tons. 

The origin of meteoric stones is involved in great ob- 
scurity. Some writers have imagined that they might 
be projected from distant volcanoes ; others, tnat they 
may have been detached from rocks, and had their subr- 
stance considerably changed by a concurrence of na- 
tural causes ; others, that they may have been gene^ 
rated in the air by a combination of mineral substances ; 
and others, that they may have been projected from the 
moon. The latter was the opinion of La Place the 
astronomer, who says that a mass, if thrown by a vol- 
cano from the moon, with a velocity of about a mile 
and half per second, it will thence be projected beyond 
the sphere of the moon's attraction, and into the 
confines of that of the earth ; tlie consequence of 
which will be, that the mass must presently fall to 
the earth, and become a part of it. 

235. LOADSTONE, or MAGNETIC IRONSTONE, 
is a compact blackish kind of iron ore, which is possessed of 
the power of attracting iron, as well as every substance which 
contains ferruginous particles. It is betwixt four and five 
times as heavy as water. 

This mineral is found in masses of different form and 
size in most of the iron mines of £urope and America ; 
and| when submitted to the furnace, it yields a consi* 
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idcraUe proportioB of metal. It ms^fm exceUeot bar 
iron, but verjr iodifierent cast iron. In Sweden, and 
parUoularljr at Roslager, nia{;netLe ironstone is found 
quite puBf And the iron that is wrought from it is im- 
ported in considerable quantities into Great Britain, for 
thejpurpose of being manufactured into steel. 

Toe appellation of load, or leading stone, has been 

E'ven to tois kind of iron from its magnetic rirtues ; 
r it is not only endowed with the property of attracting 
iron, but also of pointing itself^ and even enabling a 
needle touched with it to point, towards the poles of the 
world* We are however, entirely ignorant what is the 
muse of this very extraordinary property. 

Artificial magnets, constructed of steel, not only posr 
pats all the essential virtues of the genmne loadstone, 
but even in a much higher degree. The natural mag- 
net is c o n sequ e ntly now little esteemed except as an 
object of curiosity. 

236. PYRITES, or MARCASITE, is a mineral tub- 
9it0ice,Jormed by a comhinaiion of iron wiih sulphur, 

Jtis usualltf qfa bronzSy yellow^ or brownish colour, very 
04irious inform, being massive, globular, club-shaped, oval, 
or crysialUted ,* and so hard as to strike fire mthjUnU 

Few minerals are more common than this, as it oc- 
can, in some state or other, in almost every rock and 
Wfin, It is often found among coals; and, when 
heated, decrepitates with a loud unpleasant noise and 
tulj^ureous smell. To the decomposition of this mine- 
ral it is that the hot temperature of almost ail the o^ioe- 
ral waters may be ascribed. 

The name of pyrites, which in the Greek language 
signifies Jirestone, has been obtained by this mineral 
from its property of striking sparks from steel. It was 
formerly used for fire-arms, as we now use flints. In 
commerce it is known by the name of marcasite. Some 
years ago it was much used, particularly in Fiance, for 
2he making of buttons and buckles ; and was cut and 
polished, by lapidaries, for trinkets, particularly for the 
rims and handi of watches, and various kinds of female 
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imuunents. If skilfidly cut in the form of tmall rose 
.diamonds, although an opaque substance, it has some- 
what the appearance of a diamond. In the tombs of the 
Peruvian prmoes, with whom a considerable portion o£ 
their valuables was always interred, there have been 
•found polished plates of marcasite, which appear to have 
served them as mirrors. 

This mineral is never worked as an ore of iron : and 
it is principally valued on account of the sulphur which 
(um be obtained from it by means of heat ; and the 
j^?een vitriol, or copperas (208), which it affords by ex- 
l^ure to the air. 

l^^norant persons fireouently mistake iron pyrites for 
^old ; but it is easily distinguished from that precious 
metal by its brittleness. It breaks when hammered, 
>whereas gold is malleable, or may be extended by ham- 
mering : it also strikes fire with steel, which gold wiU 
jpot. 

237. RED OCHRE, REDDLE, or RED CHALK, is 
jtm iren we tf blood-red colour, mkich is sometimes found in 
powder f and sometimes in a hardened state. It has an earthy 
^xture, and stains the fingers when handled. 

The principal use of red chalk is for drawing : the 
^^arsor kinds are employed by carpenters and other 
inechanics, and the fin^ kinds by painters. Fch: the 
latter purpose it should be free from grit, and not too 
liard. In order to free it &om imperfections, and render 
it better for use, it is sometimes pounded, washed, 
mixed with gum, and cast into moulds of convenient 
shape and size. 

Under the name of reddle, this substance is much 
lised for the marking oi sheep ; and, (when mixed with 
oiX^) for the painting of pales, gates, and the wood- 
work of out-buildings. 

Another kmd of iron ore, or rather a compound ot 
&e ores of iron and manganese, is called umier. This 
mineral, which is of a brown colour, is found in beds in 
^ island of Cyprus, and 1$ used m a kind of paint both 
Jtfi #i^aw M/^ and burnt. 
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Qd8. TIN i$ a white metal, somewhat like silver in appear" 
sitCF) bui is considerably lighter, and makes m squeaking or 
€rmcklin^ noise when bent. It is very soft and ductile, and 
kas but little elasticity. 

This metal is always found either in a state of oxide (21), 
or in combination with sulphur and copper ; and is about seven 
times as heavy as water. 

The principal tin mines which are known to us are 
those of Cornwall, Devonshire, Germany ; the island of 
Banca, and peninsula of Malacca in India ; and Chili 
and Mexico m America. Of these the most celebrated 
are the mines of Cornwall, which are known to have 
been worked before the commencement of the Christian 
era. Diodorus Siculus, who wrote forty years before 
the birth of Christ, gives an account of these mines, 
and says that their produce was conveyed to Gaul, and 
thence to different parts of Italy. . This species of 
metal was used in the time of Moses, and is mentioned 
in the writings of Homer. 

Tin is found in veins or beds, but chiefly in veins, 
runninff through granite and other rocks. In some of 
the valleys and low grounds of Cornwall, the tin ore is 
found in rounded grains and masses. In these situa- 
tions, small grains of gold are sometimes found with it. 
To separate the tin from earthy and other matters 
with which it is intermixed, streams of water are passed 
over them : and these deposits have the name o£ stream* 
toorks. 

When the tin ore has been dug from the earth, or 
has been collected at these stream-works, it is thrown 
into heaps, and broken to pieces. After this it is 
washed, and subsequently roasted in an intense heat; 
for the purpose of dissipating some of the substances 
with which it is combined. It is lastly melted in a fur- 
nace, and thereby reduced to a metallic state. The 
roetaJ is then poured into quadrangular moulds of stone, 
each containing about 320 pounds weight. These have 
the denomination of block^tin^ and are stamped by offi- 
cers of the Duke of Cornwall; with the impression of a 
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UoDy the amis of ihat duchy. This is rendered a neces- 
sary operation before the tin can be ofiered for sale; and 
<m stamping, it pays a duty of four shillings per hundred 
weight to the Prince of Wales, as Duke of Cornwall^ 
who thence derives a very considerable income. 

The article usually called tiuy or tin-j^e, and» in 
Scotland, lohite iron, of which saucepans, boilers, drink- 
ing vessels, and other utensils of domestic economy are 
made, consists only of thin iron plate coated with tin. 
It is thus formed. The iron plates are immersed in 
water rendered slightly acid by spirit of salt (muriatic 
acid, 202) or spirit of vitriol (sulphuric acid, 211) : after 
which, to clean them completely, they are scoured quit^ 
bright. These plates are then each dipped into a vessel 
filled with melted tin, the surface of which is covered 
with suet, pitch, or resin, to prevent the formation of 
dross upon it. The tin not only covers the surface of 
the iron, but completely penetrates it, giving to its 
whole substance a white colour. 

In a manner similar tb this, stirrups, buckles, bridle- 
bits, and other articles, are tinned. 

Iron is usually tinned before, but copper always after 
it has been formed into utensils. The object to be at- 
tained by the tinning of copper is to prevent the vessels 
made of that metal from being corroded, and to preserve 
the food prepared in them from being mixed with any 
particles of that poisonous substance called verdigris, 
which is formed by such corrosion. In the tinning of 
copper vessels, their interior surface is first scraped very 
clean with an iron instrument, and then rubbed over 
with sal-ammoniac (207), for the purpose of more com- 
pletely cleansing them, and also of preventing the for- 
mation of verdigris from the copper during the opera- 
tion. The vessel is then heated, and a little pitch is 
thrown into it. While, quite hot, a piece of tin is ap- 
plied to the copper, and this, instantly unitiug with it, 
soon clothes the whole surface with tin. 

This metal, when amalgamated with mercury, is used 
for thesilverjog of looking-glasses (228). When tin is 
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melted in an open Tessely iti aur^ce li Boonfbiiiidt»f>e 
covered with a ^rey powder, which ig an oxide (21) of 
the metali and is generally called dross. If the heat 
be continued, the colour otthis powder becomes yellow. 
In this state it is known by the name of iin^^mMy, and 
is employed in polishing glass, steel, and other hard sub- 
stances. When the heat is very violent, the metal 
takes 6rey and is converted into a fine white oxide, 
which is used to render glass opaque, for the forming of 
enameL Oxide of tin is also an important article to 
dyers. It is employed by them, in large quantities, to 
give brightness to such colours as are used in forming 
acarlets, and pther reds ; and to precipitate the colour- 
Ingmatter of other dve^. 

Tin 18 an essential ingredient in Mt-niftal, hronzef 
pewter^ and various other compounds. It may be corn- 
Dined with lead^ in any proportion, by fusion ; and this 
alloy is harder, and possesses much more tenacity than 
tin* The hardest aAoy is a composition of three parts 
of tin and one of lead. Tlie presence of the tin destroys, 
in 1^ great measure, the noxious qualities of the lead, ft 
IS sometimes customary to tin copper vessels with this 
mixture, and it has been ascertained that such vessels 
are in no respects injurious. 

There are three kinds of pewter in common use. 
These are called /i/af^, tri/let and ley pewter. The first, 
irhich is made into plates and dishes, is formed of tin, 
with a small proportion of lead and antimony (^4^3). 
The second, or trtfle pewter^ which Is made in somewhat 
diiferent proportions, is used for the quart and pint pots 
of the puuUcans ; and the ley pewter^ which is formed of 
three parts of tin and one of lead, is manufactured into 
wine and spirit measures. 

Tin may be beaten into leaves or plates that are much 
thinner than paper. But, when it is thus worked, se- 
veral leaves must be joined together. They then sup- 
port each other, and yield to the hammer without 
tearing. Thes^ leaves are used for the silvering of glass 
globes, and the plating of other metals. These that are 



iMttl far th^ ^kmog of looldAg-glMtefi ifee nacb 
littcker. Tbe ailicle<called tm^foil ii an aUoy, c«B»i8l> 
iag generally of two parts of tia aod one of lead ; a^ 
^pabk of beii^ beaten to less than tlie ihouiaockll 
)pwt of an jaek lu tblckaess. 

239. LEAD is a heavy metal, of pale and livid arey colour 
when broken, not sonorous when pure, very flexible, and so 
soft that it may he marked with the nail, it stains paper ofr. 
the fingers of a bluish colour, and is about eleven times heavier 
than water. 

The most common state in which lead is found is in combi^ 
ttation with sulphur and a small portion of stiver. This ore 
i# ittmpn hy the name •/'galena, and is frequently in ihefvrm 
^blackish cubical crystals. Lead is also found in umon wiil^ 
»rsemc (349) and many acids* 

Gfeat Britain possesses the most important lead- 
faines in the world ; and those that are l>est known aro 
in the counties of Flint and Derby. The latter are 
aupposed to have been worked eren in the time of the 
'Romans. 

Lead mines are entered sometimes by perpendicular 
shaflsy and sometimes {when in the sides of hills) by 
levels. In some of the Derbyshire mines, where the 
depth of the veins will admit of it, the men work, at 
diffident heights, of from four to six feet above eadt 
ether^ along what are called stoops; the uppermost men 
being two or three yards before those next in succession, 
tmd thus forming a kind of steps. The implements 
ttsed are picks, hammers, and strong iron wedges; and 
tile rocks are ali^o fre<{uently loosened by means of 
gunpowder. 

When the ore is brought out of the mine, it s sorted 
and washed^ to f^ee it from dirt and rubbifiii. Aflt^r 
this it is spread on a board ; the best pieces at<e picked 
out and separated ; and those containing ore mixed with 
Spar {194} or other substances, are placed separate, to 
be broken, and again picked. After the ore, by picking 
and washkig, has been sufficiently cleansed from ex- 
traneous matters, it is roasted in a kind of kiln to free 
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il from tbe sulpbor that is combined with it. The next 
procett ii to mix it with a certain quantity of coke, 
diarcoaly or peat, and submit it to the smelting furnace. 
In this furnace there are tap-holes, which, when the 
lead is melted, are opened, and the metal, in a fluid 
state, runs into a large iron pan. The dross which 
floats on its surface is now skimmed off; and the metal 
is taken out by ladles, and poured into cast iron moulds, 
with round ends* The lead thus formed, is ready for 
use, and has the name of pig lead. According to their 
size, the pieces that are thus cast haye the appellation 
oioigs, and half pigs. 

L^d is mentioned in the Sacred Writings; and is 
described by Homer as in common use at the period of 
the Trojan war. The ancients seem to have consi* 
dered it as nearly allied to tin. Tlie Romans employed 
it to sheathe the bottoms of their ships, fastening it to 
the planks and timbers by nails made of bronze. 

When fint melted, lead is bright, but it soon tarnishes 
by exposure to the air. It melts at a temperature yery 
low in comparison with most other metals ; and when a 
strong heat is applied, it boils and eyaporates. 

Lc»d is much employed in the useful arts. When 
rolled between iron cylinders to a requisite state of 
thinness and uniformity, it is used for the covering of 
houses and churches, notwithstanding the danger, in 
case of fire, to persons within, who "are exposed to a 
shower of burning metal. It is cast into pipes, cisterns, 
and resenroirs for water, as well as into large boilers 
for chemical purposes. But all culinary or domestic 
vessels made of lead, particularly if intended for the 
keeping of acid liquors, should carefully be avoided, as 
the surface of the lead is thereby corroded, and the 
Hquid contained in them is rendered poisonous. Hence 
arises that dreadful complaint, too well known where 
cyder is kept in leaden cisterns, called the Devonshire 
colic i hence also the injury tvhich sometimes follows 
from the use of lead in the glazing of coarse earthen- 
ware. 
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Great quan^ties of lead are consumed for Uie mdoBg 
of shot. For this purpose the metal is alloyed wi£ 
arsenic (24M), to render it more brittle ; and to render 
the ffrains more round and perfect than they otherwise 
would be. Shot is formed by dropping the melted 
alloy into water, through an iron or copper frame, per- 
forated with round holes, according to the size required; 
For the smallest shot the elevation is about ten feet 
above the water ; and for the largest about a hundred 
iemd fifty feet. 

An alloy of lead and tin, in the proportion of two 
parts of lead and one of tin, forms the solder which is 
used by plumbers. The t^s that are used by printers 
for very large characters are sometimes composed of 
an alloy of lead and copper. Lead is also used, with 
tin, in the manufacture of pewter. 

Oxides of Lead. 

The different oxides (21) of lead are easily soluble in 
oil, and consequently are of great use to painters. Of 
these the following are the most important : 

JVhite Leadf or Cencse, — This is made by suspending 
thin plates of lead over heated vinegar, in such manner 
that the vapour which rises from the acid may circulate 
about the plates. By this process the plates become at 
length entirely corroded, and converted into a heavy 
white powder. The manufacture of white lead is a 
most unhealthy trade, and is confined to a few persons, 
who have large conveniences for the purpose. This 
substance, when mixed with oil, is used as a paint for 
wood^work both of the outsides and insides of buildings. 
The fumes that are emitted from white paint are ex« 
tremely noxious. Persons who breathe them are fre- 
quently seized with pains^ and experience symptoms not 
much unlike those that precede palsy; and the danger 
which attends the inhabiting of apartments recently 
painted is well known. The odour of vinegar will cor- 
rect the pernicious effect of these exhalations^ by acting 
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JDg MA MlwMty and combining with» and precipitetlii^ 
them. We are informed that white lead, dangerous as 
it kf wai in great request amooc the Roman ladies as 
m cosmetic. It is sometimes used as an ^Lternal appli- 
cation for ulcers and other kinds of sores. 

Mastkat is a mineral substance of yellow colour, 
used for painting, and* prepared from the droes or 
pellicle that is f<Nrmed by the melting of lead* 

Red Leadf or Minium, is a mineral substance of red 
colour, used for painting, and made, by a tedious and 
troublesome process, from massicot. For this purpose 
the massicot is ground to a fine powder, put into a 
furnace, and constantly stirred, whilst the flame of the 
burning coals plays against its surface for about forty* 
eight hours, wnen it is converted into a red powder, 
which is the article under consideration. It is subset 
quendy passed through very fine iron sieves. The use 
of red lead as a pigment is well known ; but as it is 
liable to turn black, vermilion is generally preferred to 
it. It is sometimes employed in medicine as an exter- 
nal application for abating inflammations, for cieansing 
and healing ulcers, and the like ; and is used In the ma- 
nufacture of glass. 

Litharge is anotfier kind of oxide of lead. This is 
prepared by exposing calcined lead to a brisk fire for a 
certain length of time. The substance, on cooling, 
concretes into a flaky matter. Litharge is used by 
potters for the glaaing of earthen-ware, but vessels that 
tare glased with it are thereby rendered unwholesome. It 
k also employed, in the composition of the finer kinds of 
glass, for the purpose, not only of giving them greater 
transparency, but also of rendering them capable of sus- 
taining sudden changes from heat to cold, and of 
giving to them a susceptibility of being cut without 
breaking. It, however, adds considerably to the weight 
of the glass. 

• Litharge Plaster, or Diachylon Plaster, as it is more 
frequently called, is prepared by boiling two pints of 
tliveoii with one pcnnt of litharge, addmg water, and 
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Ifeonstandy (Mining the mixture fS^\ thej are duly incor* 
porated. This pTaster is applied in excoriations of the 
skin, slight wounds, and other sores. 

Sugar of Lead is a preparation either from the metal 
itself, or jfrom white lead and distilled vinegar. It is 
umally observed in the form of small slender crystals, 
which have a glossy appearance like satin. This sub- 
stance is empl(^ed, in considerable quantity, by dyers 
snd calico printers ; and is the basis of a liquid fre- 
miently used in medicine, called Goulard, or Gotdard's 
Mxtract* Although In itself a most virulent poison, it 
is ofiten used by unprincipled dealers for correcting the 
rancidity o£ oil of almonds and olive oil; and a similar 

Semiclous fi'aud is practised by^ssolving a portion of 
; in wines which are becoming acid, in order to correct 
their addity. These frauds, however, are easily de- 
tected by preparations or tests, which are sold by che- 
mists for that purpose. Perhaps the best and simplest 
test is Harrogate water : a little of this poured into the 
suspected compound will discover the presence of lead 
by giving to the fluid a dark brown or blackish tinge. 

The following is a pleasing experiment. Dissolve an 
ounce of sugar of lead in about a quart of water ; filter 
the solution through a piece of blotting paper, and put 
it into a glass decanter, suspending in it a piece of zinc 
by a brass wire. A decomposition will take place ; the 
lead will be set at liberty, and will attach itself to the 
ssinc^ forming there a sort of metallic tree. 

It has been stated that silver is usually a component 
part of lead ore. To disengage this, where the quantity 
IS sufficient to repay the expense, the lead, after it has 
been smelted, is subjected to the action of what is called 
a refining furnace. A continued blast of fresh air is 
thrown upon its surface by means of large bellows, 
while the lead is kept in a state as intensely hot as pos- 
sible. This by degrees converts the lead into a yellow 
scaly oxide or dross. The oxide, thus formed, is driven 
off from the melted metal as it riseS; and the silver ti 
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laft akiM at the bottom* in a metaUie italtf. After 
the opefatioD it coo^ete, the oxide it fused with char* 
coal^ and again reduced to metallic lead. 

We mutt not omit to mention that, in some of the 
mioet of Derbythire» there it a tinguiar variety of lead 
ore called dickennde. Thit it a kind of galena, which 
pretentt, to the eye, a tmooth and bright tarfiice,appear- 
lag at if it were |>lated. Sometimet it formt Uie tides 
ofcavitiet ; and it hat the extraordinary property, when 
merely pierced with the miner's tool, of rending with 
mat violence, and exploding with a crackling noise. 
Some miners, fearlest of dan^r, venture to scratch it 
with their tools ; and, on coming again to the spot, they 
often find that, during their absence, the slickenside 
has exjploded, and fallen off in considerable quanUty. 
Sometimes, however, they suffer for their imprudence. 
Mr. Mawe, in his account of the Mineralogy of Derby- 
shire, says, that he has seen a man come out of a 
mine cut violently, as if he had been stabbed about the 
neck and in other parts of the body, in consequence, of 
the explosion of slickenside whidi he had pierced. The 
cause of thb extraordinary phenomenon has not been 
explained. 

t40. NICKEL, when pure^ is a fine white metal, some' 
wkmi resembling silver in appearance, but it is attracted by the 
marnet, and has itself the property <>f ottraciinf iron. 

It is duetiie and m^leabUf d^fficuU offustan, and about 
nine times heavier than water. This metal is always mixed 
with arsenic (249) and iron. 

Nickel is found in Cornwall, and in some other 
counties of England; in Germany, Sweden, France, 
Spain, and several parts of Asia. The Chinese emplov 
it in making, white copper; and, in conjunction with 
copper and zinc, they manu&cture it into various kinds 
of cnildren*s toys. "Nickel gives a certain degree of 
whiteness to iron. It is used, with advantage, by some 
of the Birmingham manufacturers, in combmation with 
that metal, and by others in combination with brass. If 
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it were possible to discover an easy method of working 
nickel, there can be little doubt but it would be found a 
very valuable metal for surgical instruments, for compass 
needles, and other articles, as it is not, like iron, liable 
to rust. When nickel is freely suspended, it points to 
the north and south, in precisely tne same manner as 
the common magnetic needle. 

Oxide of nickel is used for giving colours to enamels 
and porcelain. In different mixtures it produces brown, 
red, and grass-green tints. 

241. ZINC, or SPELTER, as it is sometimes called, is a 
hluish white metal formed in thin plates adhering together. 
It has a very perceptible taste, is about seven times heavier 
than water, rather harder than silver ; and possesses but a 
small degree of malleability and ductility, except under 
certain circumstances. 

This metal is never found in a pure state ; and the principal 
ores from which it is procured are known hy the names qf 
Calamine and Blende. Of these the former ts an oxide (81) 
of zinc combined with carbonic acid {26), and the latter is a 
combination of zinc with sulphuric acid (24). 

The ores of zinc are very abundant in many coun- 
tries. We are informed that nearly the whole of Flint- 
shire in North Wales abounds with calamine ; and that, 
so entirely ignorant were the inhabitants of its use, as, 
till afler the middle of the eighteenth century, to have 
even mended their roads with it. These roads, however» 
have since been turned up in many places, and the ma- 
terials have been converted to more valuable purposes. 
Derbyshire affords a great quantity of the ores of zinc» 
particularly calamine. This is found at various depths, 
generally in beds of yellow, or reddish brown clay, and 
usually near some vein of lead ore. 

The mode of extracting zinc from its ore is by dis- 
tillation. The process adopted, in some parts of Saxony, 
is equally simple and ingenious. An inclined stone is 
placed near the anterior part of a furnace, in which the 
OTe of lead containing zmc is fused. A great part of 
the ainc ccmdenses upon this stone, and flowS; in 



4mp« ^or f^flbob^ into a quaptity rf diarcoal blaced at 
tfia bottom to receive it. These globules are anerwards 
agaio melted, to ran the metal into a mass. 

Whenexpoied to the air, the surfieioe of zinc is soon 
laniiahed, but it'scarcely undergoes any other change. 
It has a certain d^ee of ductility. When heated a 
little above 218° ot Fahrenheit, it is malleable; and, 
wboD annealed, may be passed through rollers, and 
formed into thin sheets or leaves. Although, previ- 
ously to being thus heated, It is brittle ; on now cool- 
ing, it continues soft, flexible, and ductile. The in- 
convenience arising from the brittleness of die zinc 
being removed, this metal is applicable to manjr useful 
purposes. It may even be drawn into wire, but the 
tenacity of this is not great : a piece of zinc wire, one 
tenUi of an inch in diameter, wul sustain only a weight 
of twenty-six pounds without breaking. It has been 
proposed to substitute zinc in the [^ace of Un for the 
fining of copper vessels; but it has not hitherto been 
ascertained whether this can be done with effect, and 
without injury. Prizes have of late been oi^ed, to a 
oonsiderable extent, in France, for the ascertainment 
af this fact* In China, zinc is em^oyed as a current 
ooin of the country ; and for lliis purpose it is used in 
the utmost purity. The Chinese also, as well as the 
artists of our own country, employ it to a great extent 
in various alloys. It is used in the manufacture €i 
Ara««, pimckbeck or princess metal, and Srwufty all of 
whioh consist of this metsi in combination with di&nent 
proportions of copper (230). TtUenag is a well known 
white metal, made principally of zinc, and used for 
fimning candlestidcs and other articles. When tutenag 
is well manufactured, it is of good colour, and not more 
disposed to tarnish than silver. Zinc is one of the me- 
tals employed to form the galvanic or voltaic aj^ara- 
lus ; and its filings are mixed with gunpowder, to pro- 
duce those brilliimt stars and spangles which are seen 
in the best kinds of artificial fire^works. Preparations 
of sine aro ocoasionally used in mediciao. If a thin 
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fdate of sine be applied to the upper eurfaoe of Ae 
tongvte^ and a shilling to the lower sui^use, and botb 
metals, afber a little while, be brought into contact, a 
veiy peculiar taste will, at that instant, be perceived. 
The same sensation will be perceived, though in a 
"weaker degree, if the silver be placed at the top and 
the zinc at the bottom. 

If a silver probe be introduced high up one of the 
nostrils, and be brought into contact with a piece of 
zinc placed on the tongue^ a sensation not unlike that 
of a strong flash of light will be produced in the cor- 
responding eye. A similar perception will result, both 
at the moment of contact and that of separation, if one 
of the metals be applied as high as possible between 
the gums and upper tip, and the other in a similar situ- 
ation with the under lip, or even under the tongue. 

A white oxide (21) prepared from zinc, was, some 
years ago, proposed as a substitute for white lead in 
house painting. This oxide is not dangerous in its 
application ; and does not become yellow when mixed 
with oil. But these advantages are counterbalanced 
by some defects, which have hitherto caused it to be 
rejected. It is lighter than white lead ; does not cover 
the surface so equally, nor so well ; and is of consi- 
derably higher price. 

Calamine. — The principal use of calamine is in the 
manufacture of brass (230); and the mines of Derby- 
shire, and of Limbourg in the NetherlandS| supply with 
this mineral, nearly all the brass works in Europe. 
After the calamine is dug out of ground, it is reduced 
to pieces not in general larger than a nut. It is then 
roasted for five or six hours, in what is called a rever- 
berating furnace. The lar^e pieces are separated, and 
the small ones are passed through a sieve. It is 
washed ; and, when dry, is ground in a mill. In diis 
state it is sold. The principal demand for it is at 
Birminghami for the different brass founderies in that 
town. 

The use of calamine in tiie composition of brass was 
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known at « Tar] early period. It ii mentioned by 
Aristotle, who also makes a disdnction between the 
compound resulting from the mixture of copper and 
calamine or brass, and that resulting hrom the mixture 
of copper and tin or bronze. 



ORDER IL~BRITTLE METALS, 

OR SUCH AS ARE NOT CAPABLE OF BEING FLATTENED 
OR ELONGATED BT THE HAMMER WITHOUT TEAR- 
ING OR BREAKING, 



S42. ARSENIC, in a metallic state, has a hhish white 
colour, and considerable brilliancy ; it is remarkably brittle, 
is the softest of all known metals, and is somewhat more than 
eight times heavier than water. 

It is found nearly pure, and in considerable abundance, in 
different parts of Germany ; usually occurring in masses of 
various shapes, and in combination with a small portion of 
iron, gold, or silver. 

The arsenic sold in the shops, and too well known for its 
poisonous qualities, is an oxide (J2lj of this metal artificially 
prepared. 

In some mines on the Continent arsenic is very 
abundant, and is found extremely injurious to the 
workmen. Being very volatile, its fumes affect and 
destroy the lungs^ and occasion death in a short time 
to many of them. One oi its ores, arsenical pyrites, is 
found abundantly in Cornwall and Devonshire, accom- 
panying ores of copper and tin ; and, in combination 
with other metals, it occurs, in a greater or less pro- 
portion, in almost all mines. 

Arsenic is occasionally used in the arts. It is em- 
ployed in various metallic combinations where a white 
colour is required, and, particularly, for the whitenins 
or bleaching of copper, which is thereby also rendered 



capable of taking a fine polish ; hence its use in many 
of the compositions for the mirrors of reflecting tele- 
scopes and for other optical instruments. The manu- 
facturers of glass fre<]|uently employ the oxides of 
arsenic in the fabrication of that article. Arsenic is 
used in the processes of dyeing and calico printing ; 
and for the imparting of different artificial shades and 
colours to furs. It is also used in the manufacture of 
small shot, from its rendering the lead more brittle, and 
better capable of being formed into grains^ than it 
would be without such admixture. 

The arsenic of commerce is prepared to a great ex- 
tent in Bohemia and Saxony, by roasting cobalt ores 
for the manufacture of zaf^e (247). \ White arsenic is 
made, by mixing the common oxide with potash, and 
submitting it to a certain degree of heat, in vessels 
adapted to the purpose ; the arsenic, rising in fumes, is 
separated, leaving the sulphur behind, united to the 
potash. This process is called sublimation. 

Of all substances with which we are acquainted this 
is perhaps the most deadly. If only a few grains of it 
be taken into the stomach, it proves fatal ; and it has 
frequently proved the more injurious from its deceitful 
appearance, in which it somewhat resembles salt or 
white sugar. Carelessly left in places open to the 
access of children, arsenic has not unfrequently been 
mistaken by them for sugar, and has been attended 
with the most dreadful consequences. If thrown on 
heated coals, however, it is immediately known, by 
the smell of garlic, and the white fumes which it 
gives out. The best remedy for this poison is said to 
be a few scruples of liver of sulphur, (sulphuret of 
potash) dissolved in half a pint or a pint of water, and 
administered a little at a time, as the patient can 
bear it. 

Notwithstanding its deleterious qualities arsenic is 
occasionally used in medicine, thouffh in extremely 
small doses; and it has, in particular, been found 
efficacious in many cases of intermittent fever* 
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It it employad a» a poison for rate airld mice; aad» 
diluted witn water, it attracts and poisoiisflies, wlience 
it is sometimes called by the French, poudre a tmmAes. 
ITiere cannot, however, be too great cauti<» used 
either in the preparation, or in the application, of this 
fiital poison. 

243. YELLOW ORPIMENTis a mineral suBs/ance of 
lemon colour, which consists of arsenic in combination witk 
iulphur; and in the proportion of about fifty-seven parit of 
the former andforty-three of the latter. 

It it about thrice as heavy as water ; and is found both in 
a SMfMVtf and erysttUlized state ; but the crystals are so con^ 
fntod, thai ikeir figures eannot easily be dotermisted^ 

The orpiment of commerce is an artificial produc- 
tion, and IS chiefly imported from different parts of the 
Levant. The Turks, and otlier Orientals, use it in the 
depilatories which serve to render bald the top of the 
head. A very beautiRil, but fugitive pigment, called 
King's yellofv, is prepared from this mineral ; and other 
preparations of orpiment are occasionally used by 
painters, and also by dyers and calico printers. The 
whole of these, however, are extremely poisonous. 

Orpiment is found in a natural state, along with cop- 
per and other ores, in Natolia, Servia, Hungary, 
Turkey, and some other countries. 

«44. REALOAR, or RED ORPIMENT, is a mineral 
substance qfredor orange colour, which consists of arsenic in- 
combination with sulphur ; and in the proportion of setfotUy^ 
five ports of the former, and twenty^fiye of ike latter. 

It is somewhat more than three times as heavy as water ; 
and occurs sometimes in. a crystallized, and sometimes in a 
massive or disseminated state. 

This production, which, by ignorant persons, is not 
unfrequently mistaken for red lead, is in oansiderable 
request by painters, dyers, and calico printers. In China 
it IS manufactured into small pagodas and other orna- 
ments* And the Chinese form it iqto medical cups; 
lind use lemon juice which has stood fbr some hours m 



iimm^ cathartie. Realgar b j^msonous^ bufe bj nor 
means so much so as uvenic (242). 

It is found in Sicily^ Hungarjr, and various parts of 
GFenuany; and is very common in several distriets of 
CfaicA. 

245. ANTIMONY is a compact metallic substance of 
brilliant and slightly bluish white colour, destitute qf ductility, 
and about seven times heavier than water. 

Its texture is laminated, the plates crossing each other tH- 
almost every different direction. Jt is a9 hard as sikter^ and 
so brittle mat it may easily be reduced to powder in a mortar. 

In the State of the Connecticut, North America, it 
is said that antimony, in a pure metallic form, is found 
in such abundance that, in some places^ large masses 
of it may be seen Wing on the surface of the ground. 
The principal suppiv of antimony in Europe is &om an 
ore which is found in Hungary and Norway^ called 
sulphuret of antimony. The process of bringing it 
into a state for use is very simple. The mineral is put 
into pots, each of which has a hole in the bottom, and 
which is placed on another pot bedded in the earth. 
The upper pots, which are filled with the mineral, are 
heated. As soon as the antimony is fused it flows into 
the lower pots, while the substances with which it WM 
combined remain in the upper ones. The antimony 
fixes, and forms cakes of the shape of the pots which 
receive it. In this state the metal presents, in its fVae* 
ture, a surface thick-set, with k>ng needle*shaped crys« 
tals, which, lying by the side of each other, compose, 
as it were, the whole of the mass. It is afterwards r^ 
melted and cast into cakes for sale. 

This metal, in a pure state, or alloyed only with a 
very small portion of silver and iron, is found in veins of 
mountains in some parts of France and Sweden, occur-< 
ring in massive and kidney-shaped lumps oi white 
colour. 

The only mine of antimony in Britain, which is of 
any importance, is at Glendinning in Dumfries-shire. It 
was discovered ia VH^f iu searching for lead ore, but 
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WM noti^ubtflj worked till 1763. In th6 first fiv^ 
yean about a hundred tons* weight of antimony were 
obtained from it. This at 84/. per ton, produced the 
gam of 8400/. The undertaking was afterwards rdin- 
quishedy but* as the price of antunony is now at least 
Uirice what it then. was, it is supposed that tliis work, 
if resumed, might prove an advantageous speculation. 
The vein of ore is only from eight inches to a foot and 
a half in thickness. 

Antimony was known to the ancients. Tlie earliest 
account we have of it is in the Sacred Writings. The 
passage in the Second Book of Kings,* which states 
that, on the approach of Jehu to the city of Jezreel, 
** Jezebel painted her face/' implies, in the original, 
that she stained her eyes and eyebrows with antimony, 
for the purpose of nuking them look black and large, 
a custom which at that period was prevalent in several 
of the Eastern countries. Antimony was likewise con- 
sidered by the ancients a remedy against inflammations 
of the eyes. 

This metal is the basis of many of the officinal pre- 
parations which are now in use ; and it was the basis 
of many others which were formerly used, but are now 
discontmued. No mineral substance has so much at- 
tracted the attention, or so much divided the opinion 
of physicians, as antimony. One party extolled|it as 
an mfallible specific for almost every disease; whilst 
another described it as a virulent poison, which ought to 
be expunged from the list of memcincs. It was, on this 
metal, that the alchemists of the middle ages principally 
founded their hope of discovering the philosopher's 
stone ; and, by a kind of good fortune, of which we 
can cite but few examples, it has happened that, in 
pursuing a chimera, they hit upon a succession of im- 
portant realities. To the unremitted perseverance with 
which they tormented this metal, if we may so express 
it, the art of healing has been most essentially in« 
debted. 

• Cb. is. V. 30. S«c also £sek. cb. xziii. v. 40. 



Tbe first n^ipiial ftocMftml of ihe ptopenlet of ainti- 
tiumy was given, about the end of the geventeeolh cen*) 
tury, by a French chemist whose name was Lemert, 
Its great importance in medicine will be seen by an 
enumeration of some of the most valuable preparations 
of it which lire still in use. 

Antimonial Wine is prepared firom antimony^ in coo« 
junction with white Lisbon wine. It-is empkijredasan 
emetic ; but> if misted with milk, this quality is said ta 
be completely destroyed, and it becomes narcotic* 

Emetic Tartavy which is much more employed in thb 
country than all the other anUmoaial preparations put 
together, is formed from antimony mixed with its own. 
weight of tartar, and a certain proportion of water, 
and afterwards boiled, filtered, and sufiered toerys* 
taliize. 

Butter of Antimony is obtained from a combination 
of antimony with corrosive sublimate. It is denomi^ 
nated by chemisjts muriat of antimony, and is usuaiUy m 
thick fatty mass of greykh white colour. 

Glass of Antimony is a vitreous substance of reddiih 
brown eolour whien is occasionally used in medicine, 
but more frequently in colouring tne imitations of yeU 
low diamond, Oriental, Brazil, and Saxon topaz, 
hyacinth, emerald, and beryl. 

Jameses Potvderf or Antimonial PofodeTf is a well- 
known medicine^ composed of pbosphat of liaoe and 
antimony. 

An alloy consisting of sixteen parts of lead and ono- 
part of antimony constitutes the metal of which prin» 
ters* types are formed. This aHoy does not cUffer from . 
lead except in being considerably harder and more 
tenacious* The plates on which music is engraved 
are formed of a mixture of tin and antimony; and 
the oxides of antimony are used for the colouring of" 
glass. 

S46. BISMUTH is a reddish white semi-metal^ hflrder 
iktm siher^ and composed of hroad hriUiant plates adhervuL 
to§6th»^ 

yOL. I, I, 
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. It it newrfy iem ime$ heavier than water, and it so hiiiU 
at readkhf to break under the hammer^ None of the semi- 
metalt are to eaty to hefuted at thit : it meltt even in the 
flame of a wax candle, and long before it becomet red hot, and 
hat the tingular property of expanding at it coolt^ 

The ores of bismuth chiefly occur in Sweden, Nor- 
wfty> Gennanyy France, and England. This metal 
appears to have been known to the ancients. It was 
confounded by them with tin ; and, even in our own 
manufactories, it is known to the workmen by tlie name 
ottin'glasi. 

It is not of much use in the arts ; but its fusibility 
lenders the working of it very simple and easy. It is 
employed in the composition of some of the sofl kinds 
of solder; and is also used for giving hardness to tin 
and other metals. Amalgamated with mercury it ren- 
ders that metal less fluid; and the addition of it to 
mercury and tin is found useful in the foliating or sil- 
vering of looking-glasses. Some manufacturers use it 
in the composition of pewter; but it is said that this 
ought not to be done, particularly for the formation of 
vessels intended to contain food, as bismuth partakes of 
the noxious properties of lead, and sometimes con- 
tains even arsenic. It is also occasionally employed in 
the fabrication of printers* types. 

A very singular metal is formed by melting together 
eight parts of bismuth, five of lead, and three of tin. 
Tea-spoons formed of this metal surprise all who are 
unacquainted with their nature : they have somewhat 
the appearance of common spoons, but they melt as 
;iOon as they are put into boiling water. 

Bismuth reduced to powder, mixed with the white 
of eegs and applied to wood, gives it, when gradually 
dried and rubbed with a polisher, the appearance of 
being silvered. If this metal be dissolved in aqua- 
fortis (30), and water be poured into the solution, a white 
powder precipitates, which is an oxide of bismuth, and 
which, after being well-washed, is used as a pigment, 
under the name oipearl-xohUe. From its beautuul ap- 
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pearancey this powder is sometimes employed by ladies 
for painting their skin ; a practice which cannot be toc^ 
much condemned, both on account of the dancer with 
which it is attended, and from its soon injuring both the 
texture and natural colour of the skin. It has the fur* 
ther disadvantage of turning black when touched by the 
fumes of fetid and other substances; and ladies, who, 
have used this cosmetic, and have afterwards badied 
in the Harrogate waters, have come from the bath a 
perfectly tawny colour. It was probably the oxide of 
bismuth which the Roman ladies used for whitening 
their skin; for Martial, in speaking of a lady, who 
made too fi*ee an use of cosmetics, describes her aa. 
afraid even of the sun. The oxide of bismuth is used 
in the composition of most of the pomades employed ia 
France for painting the face. , 

A preparation of bismuth has lately been employed 
in medicine, as a remedy against spasmodic, affections 
of the stomach. 

The followiog is a pleasing experiment, illustrative 
of metallic crystallization. Melt a ladle full of bismuth, 
and allow it to cool slowly and quietly till a thin crusty 
is formed on the surface : then, with a pointed iron^ 
make two small opposite apertures through the crust : 
and, through one of these, quickly pour out the fluid! 
portion, as carefully and with as little motion of the 
mass as possible. The air having entered by the other^ 
aperture, there will appear, on removing the upper 
crust by means of a chisel, when the vessel has become 
cold, a cup-shaped concavity, studded with very bril-. 
liant crystals, and more or less regular according to the 
quantity of metal employed, the tranquillity and slow* 
ness with which it has cooled, and the dexterity with 
which the fluid portion of the mass was poured off be- 
fore it became solid. The same effect may be produced 
by melting bismuth in a crucible which has a hole in 
the bottom, lightly closed by an iron rod or stopper ;^ 
this is to be drawn out when the mass begins to con<«' 
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Ml. 9!faoMw, the iqi|ier]^QillMi» irfttdi isflud^ 
It made to rm on, and a cake studded with cratak 
tpOlheleft. 

e47. COBALT is a semi-metal of grey colour with a shade 
^redy hritile, somewhat harder than silver, nearly eight timet 
as heatty as water, is attracted by the magnet, ana is itseff 
mpable of being rendered permanenily magneHcal, 

neweeefeohaUaremaimamerouM, ami are, fat ike maai 
marif cowHaalUMf i^tkut ssAUance mtk other metah, or of 
m emdee (94) wiih arsemc, or with s^pMurie add (81.) 

The name of thia metal implies an evil being, and is 
said to have been given on account of the vapour of 
anenic, which issues from it, tormentiDg the mioersy 
mid makine them bdieve that they are afflicted by 
wicked spirits. Hence it was oace onstoaMMry m Qer* 
many to mtroduce into the diurdb service aoTajer that 
6odwoald pffesecre miners and dieirworics nam €0&a2^« 
and epiftts* 

Cooalt is found in several parts of Europe, hot most 

gentiliilly in the southern borders of France, and in 
ixon V ; and the cobalt ores of Hesse, although thejr 
were formerly used for no other purpose tbui the 
mending of roads, are said now to 3deld a clear profit of 
nearly 15,0002. a year. Some parts of our own country 
yield this substance in considerable abundance, partis 
dolarhr the Mendm HiUs in Somersetshire^ and a mine 
near Penzance in Cornwall. 

After the ore is taken from the earth, it ia broken 
ihto pieces about the size of a hen's egg, and the stony 
parts are picked out. The sorted mineral is then 
pounded in mills, and sifted through brass-wire sieves. 
The lighter particles are next carried off by water. 
After undergoing some other preparations, to rid it 
cif the impurities and foreign matters with which it ia 
connected, it appears in the form of a dark grey oxide^ 
The working of the cobalt ores in Germany is oonsi- 
dered so injurious, on account of the arsenic with 
niddi they are combined, that much of the labour is 



ptffemM by dimlfirtfi wfau wtt condeiliiied tb ft Imt 
Ae camanamon of crimes whidi« by the law* of tbe 
coUBtrv» have deserved the (Punishment of death. 

As a metd» cobalt was unknown till the year 17S8» 
when it was ^covered by a-cdebFated Swedish ditailit 
who06 name was Brant. In its metallic state it Is not 
eknployed in the useful arts; but in a slate <ctf oxide it 
is found extremely valuable in the colouring of porcit^ 
lam, in painting, enamelling, and for other pmposes. 
Cobalt and ultramarine fomi the mdsi petmaneiit 
blue colours with which we are acquainied. The old 
painters generally used them lor the representation of 
the sky and of blue dnu>erjr, and this is the reason why 
Aese parts in some ola pictures have heea found so 
much more durable than any others. 

Zi^¥e is an oxide of cobalt mixed with about three 
times its owU weight of caldned and pounded flhil. 
It has been ^iefly imported into thb country flom 
Saxony and Bohemia^ but it is now also manufhbturM 
&om cobalt dug from mines, in the Mendip Hills and 
in Cornwall. In iStaffbrdshire there are severdl persons 
who carry on a considerable trade in preparing this cb- 
lour for the earthen-ware manufacturers of thi» county. 

This substance is extremely valuable for the co« 
louring of porcelain and glass; as it resists without 
chiin^e, the etfbcts 5f the tno3t intense heilt; Hence 
^so it is advatitageously tis^d £tit gitiiig varibus isiiiA^ 
df blue to enath^is, and to ^laM manufactured in imi« 
tation of lapis lazuli, turquojse, sapphire, and various 
precious stoilles. So intense is the colour iiiipartfed by 
it that a single grain ^ 2affirb wiH gite a ftkll blue dht 
to 240 graihsK)f glass. 

SmaU lA k kind of glass, bf dark blue bolojxt, fbrmeft 
fay melting za&e with three partb of si^d ttnd tiue tif 
pdtash; when ihls substance is groilnd to a cdars^ 
powder, it has the name of stredoing-smati^ and is much 
used by sign paiiiters, as an bmdmental fiUiri|r Up bf the 
vdeaht space oetwitt the lettets of signs. In Oishnany 
it iA frequehtl^ kmplojiiA instead of sand for the pntpoA 



ifAyeABiss. 

«f dratig bk after writnig. The Mine iubstanoe re- 
daced to a perfectly fine or impalpable powder, is the 
article which is sold under the name of p&totier'bluej 
and which is not only used by laundresses and others 
in the setting up of linen, but also as the basis of 
aeyeral kinds of paint; and by the manufaoturars of 
writing and printing papers, to giye a blue tinge to 
those .articles. 

A solution of the oxide of cobalt in spirit of salt 
(muriatic add, 29) and afterwards diluted till neariy 
the whole of its colour disappears, forms one of the 
most beautiful sympatketic inks with which we are ac- 
quainted. If a landscape be drawn with Indian ink, 
and, afterwards, the foliage be ^frashed over with this 
solution, it will haye no peculiar appearance ; but, on 
Jiolding the paper near tne fire, the part representing 
the y^^etation will gradually assume a green tint, 
which will subside on remoying the paper into a cool 
•ituation. 

848. MANGANESE, in the state that we usually see ii, 
is a black oaide f^ a metal which is of a silvery grey colour, 
iffleqfy or/oUated texture, and somewhat more than six times 
cs heaty as water. 

Mines of manganese haye long been worked in se- 
veral parts of Great Britain, but particularly in the 
counties of Devon and Somerset. Near Exeter and 
In the Mendip Hills this mineral is found in great abun- 
dance* 

It b employed for various useful purposes. In the 
manufacture of the finer kinds of glass it h used in a 
double capacity, both as a colouring material and as a 
destroyer of colour. As a colouring ingredient, the 
imitators of several precious stones are indebted to it 
for the red and purple tints which they give to the 
oriental ruby, the balais ruby, and the ameUi^st. 

The violet colour given to porcelain is obtamed from 
manganese. This substance is also used for the glazing 
of black earthen ware, as a paint, and an ingredient in 
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printers* ink. As a discharger of colour it is applied in 
small c|uantities, and, by the oxygen which it gives out, 
it is said completely to destroy any tinge left in the glass, 
by the presence of iron, and some other colouring mat- 
ters. This property has obtained for it the appellation 
of the soap of glass. 

It is from manganese that all the oxygen gas (21) 
used by chemists is obtained. By the apfnication of a 
red heat this is yielded in such abundance that an ounce 
of the oxide of this metal will yield about two quarts of 
gas. The consumption of manganese has, of late years, 
become very considerable by the discovery of the 
oxygenated muriatic acid, which is now extensively 
used in the bleaching of linen and cotton ; that liquor 
being made by the distillation of the oxide of man- 
ganese with spirit of salt (muriatic acid, 29). 



COMPOUNP MINERALS, 

OR 

ROCKS. 



249. Thkbe exist considerable masses of minerals In 
It stake of combination, or aggregation with each other. 
These constitute the rocks and soil of which the globe 
of the earth is composed ; and the study of them is 
called GEOLOGY. The opinions of learned men relative 
to their structure^ and original formation, haive produc* 
ed various systems denominated theories of the earth ; 
but) when we consider that the greatest depth beneath 
the surface to which the art and industry of man have 
been able to penetrate, does not exceed y i^^^ part of 
the earth's diameter, we must confess that this is very 
insufficient to allow of any correct opinion being 
thereby formed concerning the structure of the whole. 

Modern geologists, for the more convenient arrange- 
ment of the compound minerals, have divided them 
into four classes, which they denominate |7ftmfV}veroc^s, 
iccondari/ rocks, alluvial depositions, and volcanic rocks. 

I. PRIMITIVE ROCKS. 

250. These are so caUedJrom their being considered hy 
geologists, to hdong to the £rst formed parts of the globe* 

Rocks of this Ascription are of a nature extremely 
hard. They contain no vestiges whatever of animal 
or organic remains ; and the substances of which they 
are composed are crystallized. They rise through other 
rocks at various elevations, in every quarter of the 
globe ; and never either alternate with, or rest upon 
rocks that enclose organic remains, though they are 
themselves frequently covered by such. 

The following are the principal kinds. 



kSli GBANiTB ^ MOOftSTONB if a tompwndfbet 
c^mpwed offhhpar (il6)> ^uartzpQ), and fnicd (l^)y we/I 
in cri/»iallint graius ^ vartous nte, and promitcuoutly at* 
ranged; sometimes •ne and sometimes the other of these it^ 
gredients predominates, hut generally the felspar^ 

This is one of the most Gomtbon and most wideljr ex« 
tended rocks that are known ; and Is Considered as the 
foundation on which the secondary rocks are deposited. 
In Cornwall it is very abundant, and veins both of copper 
sitid tin are fbund in it. Granite forms the diunmits of 
the highest nionntaitis in Scotland^ 6f the highest o^the 
Ohunpian Hills, the Alps, and the Pyrennees ; dnd in- 
deed the loftiest parts of most of the countries of the 
world. The Logan or rocking dtones, in Cdfhwallj are 
immeniSe blocks of gratllte. 

The udes of this stone are nuitierous and important. 
Millstones, steps, troughs for stamping mills, and innur. 
ifi^ral^le other articles, ar^ made of it. The streets of 
London are chiefly paved with granite, and its hardness 
dnd dui'ability render it peculiarly eligible for this use. 
leather has little effect upon it. Consequently, when 
applied to architectural purposes it is found infinitely 
preferable to Portland stone, of which nearly all the 
public buildings 6f modem date in London have been 
constructed, and many of which are fast going to de- 
cay. This circumstance induced the propnetors of the 
Waterloo Bridge to adopt granite in the construction 
df that edifice. Mr. Smeaton also chose it tor th« 
outa: walls of the Eddystdne Lighthouse. 

952. Scottish Granite. — Scotland is femiatkable 
for many kinds of granite, some of #hich arfe suscepti- 
ble of an estcellent polish. The greatest part of the 
motmtain of Ben Nevn, near Fort Willlartij is composed 
of a reddish granite, one of the best aiid most beautiful 
that is known. This mountain is nearly a thlle in per- 
pandicular height^ and is said to contain granite enoiifl[h 
for all the kingdoms of the earth, althoogh they shtftud 
be as partial to this ston^ as the tam&ix Egypti^ 

l5 
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were. Colnmns and obelisks of any size and he^t 
xnigbt be cut from it : for the rock is one uniform mass, 
wiuiout appearance of strata, division, or fissure of any 
kind* A convincing proof has been given of the strengtti 
and hardness of this granite, in a fragment of several tons 
weight, which fell from nearly the top of a precipice 
five hundred yards in height, upon a bard and solid rock 
below, and yet continued entire* 

25S. Granite of Ingria.— A beautiful red granite 
b found in some parts of Russia, remarkable on account 
of the felspar (110), that it contains, appearing in round 
or oval pieces, from half an inch to two inches in dia- 
nieter. This granite, when polished, exhibits shining 
spots of round or oval shape, which give to it somewhat 
the appearance of being studded wlUi precious stones. 

The royal summer garden at Petersburg is decorated 
with a superb colonnade of Ingrian granite. The co- 
lumns are sixty in number, and each of a single piece 
twenty feet long, and three feet in diameter. Many of 
die public builcuDgs in Petersburg are of this granite. 
An immense block of it thirty-two feet long, twenty- 
one feet broad, and seventeen feet high, forms the pe- 
destal of the celebrated equestrian statue of Peter the 
Great, in that city. 

254. Graphic Granite. — A singular kind of gra- 
nite has been discovered in the island of Corsica, and 
lately near Portsoy in the north of Scotland. The 

Sound of this granite is a whitish or reddish yellow 
Ispar, in which are embedded crystals of quartz each 
from an inch to an inch and half long, and several lines 
in diameter. The name of graphic granite was given 
to it in consequence of an imaginary resemblance which 
the sections of these crystals have to Hebrew, or Ara- 
bic, and sometimes to musical characters. 

865. GNEISS is a primiHve rock, consisHng, like granite, 
of felspar {{QO), quartz (76), and mica (123), but differing 
yrpni that rock %n %t9 structure, being slat^. 
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MouDtuns of gneiss are not so steep as those of 

Eranite, and their summits are usually rounded. Ben 
omond and others in Scotland, and Mount Rosa ia 
Italy,- are almost wholly of gneiss, as well as the 
middle part of the Pyrennees. It is not an uncommon 
rocky but in Britain is of less frequent occurrence than 
granite. 

Many valuable metallic ores are found in veins of 
gneiss. This rock also sometimes contains crystals of 
garnet (70), and tourmaline (69). 

256. MICA SLATE, or MICACEOUS SCHISTUS, 

is a primitive rock of slaty structure, consisting principally 
of quartz (76) and mica (123). 

Like gneiss, it is rich in ores. It often contains beds 
of magnetic ironstone (235), galena (239) copper, 
blende (241), cinnabar (228), and sometimes even 
gold. It frequently has garnets, and sometimes tour- 
malines (69), interspersea in different parts of it. 

Mica slate occurs in many parts of Scotland ; the 
mountain of Schehallien, and the rocky adjacent coun« 
try, are in a great degree composed of it. 

257. CLAY SLATE is a primitive rock generally of dull 
blue colour, more or less compact, always slaty, and always 
stratified. 

Under the appellation of clay slate are included 
roofing slate (120), tvhet slate (122;, dratoing slate (121), 
and some other kinds already described* 

Few rocks more abound in veins and beds of valuable 
metals than slate. In different countries it contains 
ores of tin, lead, cobalt (247), silver, and copper; and 
gold and mercury (228) sometimes occur in it. The 
celebrated quicksilver mines of Idria (228), and the im- 
mense mass of copper at Parys mountain in the island 
of Anglesea (230), are in clay slate. Crystals of py- 
rites (236), and sometimes garnets (70), and thin layers 
of quartz (76), and felspar (110), are ^11 pccasionally ' 
fo\ind embedded in it. 



Thh fe a wiite^f -extended rock; it smnekhflefi forms 
whole mouatains, and even chains of mountmns ; but 
these Hsuallj have a gentle accliyity. The summit of 
the cdebrated mountain called Skiddaw in Cumberland 
UP of clay slate. 

t5Q. PRlMrriFE LIMESTONE is a simple mouniain 
rock of crystalline or ^anular structure ; and generally qf 
wkiie, yellowisk, greenish, or reddish colour^ 

To this species of rock belong many of the rich stnd 
beautiful kinds of marble already described (143, &c.). 
Carrara^ or statuary marble (HG), is a familiar instance 
of it. Whole mountains in Stiria^ Carinthiay Carniola^ 
and the t'yrennees, and three mountains in Switzerland^ 
10^000 feet in height, are of primitive limestone. The 
mountain of Pilabres in Spain, is said to consist of on^ 
block of #hite granular marble, 2,000 feet high, and 
three n\iles in circuit ; without intermixture of other 
earths or stones, and almost without a fissure. 

Various mineral ores, in beds and veins, as lead, 
zinc (241), and iron, are occasionally found in this 
kind of rock. 

259. PRIMITIFE TRAP is a mountain rock composed 
of a black mineral called hornblende, mixed% in some varie- 
ties,with/elspttr{llO), and, in others, with mica {\2^). 

The word trap is of Geriban origin, signifying a 
stftir; and rocks of this formation are called trap rocks, 
because their strata, when exposed, usually jut o^t, 
one beneath the other, somewhat like a stair. Under 
this term is comprehended a series of rocks, distin- 
guished chiefly by the hornblende, which they all con- 
tain. 

Rocks belonging to this formation are numerous. 
They occur in Scotland; and abundantly in Derby- 
shire and spme other parts of England. In many coun- 
tries they constitute considerable hills. They abound 
in otes. 

260. SERPENTINE is a primitive rock, usually con- 
sisiirig of quartz (76), magnesia (198), alumine (197)* wi/A a 
portion of oxide (8 1) of iron. 



Thn reek and its vRrious usei^ have been already 

described (132). It generally oecara in shapeleaa 
masses and beds ; ahd seldoni in distinet strata* It is 
found in Cornwall, the island of Anglesea, and several 
parts of Scotland ; but it rarelj forms mountains. 

Ores of lead, silver, and copper, are sometimes found 
in serpentina. 

961. PORPHYRY is a primitive r^ek, consisHnf rf 
quarts (76) or felspar (WO), or boih, embedded in a so list and 
compact cement or ground. 

The ground or Oasis t^f porphyry varies in the different 
kinds. In some it is clay stone, in others pitchstone, hornstone, 
or compact felspar. 

When not covered by other formations, porphyry 
sometimes forms single rocks ; but it never constitutes 
elevated mountains. It occurs in beds of considerable 
magnitude, but never appears in distinct and well de- 
fiofed strata. 

There are many beautiful and splendid works in 
porphyry. Obelisks, statues, and columns, wrought in 
It, have had great celebrity. It is susceptible of a 
polish as high as that of marble, but is so hard, that the 
expense of working it has causedit to be much neglected 
by the^noderns. This hardness, however, renders it 
very durable, and also constitutes it a material of great 
utility £or mortars, slabs for grinding colours upon^ and 
for several ether purposes. 

Porphyry was much esteemed by the ancient Egyp- 
tians ; and Pliny informs us that the procurator-general 
in Egypt, under Claudius Csesar, brought thence, for 
that Emperor, certain statues of jporphyry, which he 
conceived to be very valuable : this act, however, tras 
net much approved, and the example was not followed 
by any other Roman, 

The principal quarries of porphyry are in Egypt ; 
b«[t this stone is also found in Italy, Germauy, and 
various parta of the European contiaenk. it msi^ be 
trace<t from Norway to the borders of the Block S^a„ 



■ad it liat been dtieorered in some of the western and 
northern parts oi Great Britain. 

803. SIENITE ii a rock composed chi^u offeUpar (1 10) 
omd homhlemde. lt$ coiomrs are utually readuh and black. 

Some vmrieHet of ii conlain auartz (76) and mica (123), 
wilk Imi little hornblende. In these the colours are various. 

Although this b a less abundant rock than any of 
those that have yet been mentioned, it occurs, in 
mat abundance, at Mount Mado, in the island of 
jersey. There are extensive quarries of it in that moun- 
tain, not ooly for the use of the island, but for exporta- 
tion to England, and other distant countries. The cli^i, 
for a long space, and an elevation of a hundred feet or 
more, consist entirely of sienite, in large masses, which 
are apparently uninterrupted by a single fissure. Shafts 
for columns of considerable len^h have been taken from 
these quarries ; and, were the demand sufficient to call 
for new openings, it is imagined that columns of twenty 
&et and upwards in length mieht be raised. The fel- 
spar is of a flesh colour, and the stone is capable of a 
beautiful polish. 

A somewhat similar kind of sienite is found at Grande 
Roque, in the island of Guernsey, in large masses, 
which are quarried for building stones. Sienite also 
occurs in some parts of Scotland and Derbyshire ; in 
Saxony, Hungary, the island of Cyprus, and £g3rpt. 
Its name has been derived from that of the city of 
Syene, in Upper Egypt, where it is found in great 
abundance. 

Sienite was much used by the ancients in ornamental 
architecture. What was called the red granite of 
Egypt (for this rock has usually been considered a gra- 
nite) furnished numerous magnificent obelisks and co- 
lumns, of a single piece, which have been much admired 
in Rome and other places. The ancient artists some- 
times cut this kind of stone into statues, vases, monu- 
mental and other works. The celebrated column in 
Egypt, upwards of ninety feet high, and known by the 
name of Pompey*s Pillar, was formed of sienite* 



QUARTZ ROCK«— SSCOKDAay ROCKS. 2dl 

In yeios of this rock are found, in difierent countries, 
many kinds of metallic ores : among others, silver, iron, 
tin, copper, and lead. 

QG3* quartz rock is a simple mountain rod, usually 
of granular texture^ and whitish colour. 

It sometimes contains mica, tn which case it has a slaty 
Jorm, , 

In certain mountains of Scotland, and the Scottish 
islands, quartz rock is verj abundant. On the Conti- 
nent it appears in Saxony, Bohemia, Silesia, and seve- 
ral other countries. We are informed that a mountain, 
350 feet high, and near 5000 feet broad and long, one of 
the Altaic chain, in Siberia, consists entirely of a milk- 
white quartz. 

The uses of (j^uartz have been already described 
(76, &c.) This kmd of rock does not contain metallic 
ores of any description. 

11. SECONDARY ROCKS. 

264* Secondary Rocks are composed qf^ or at least 
contain xvithin them, the mineralized remains of organic 
substances. These must necessarily have been formed at 
a period subsequent to the formation of those organ- 
ized bo^es the remains of which they enclose; and Uiey 
have apparently been formed by the deposition of water. 
Hence it is^ that, to distinguish them ftom rocks of the 
preceding class, they have received the appellation of 
secondary. They always rest upon or cover primitive 
mounttuns, and sometimes lean upon their sides or in- 
vest them. 

Werner, the celebrated German mineralogist, makes 
two divisions of secondary rocks. The first of these he 
denominates transition rocks, and states that they are 
less perfectly crystallized than the primitive rocks; 
and that they enclose the remains of marine animals, no 
species of which are at this time known to exist : the 
other division he t^taiBjloetZf or Jlat rocks^ because they 



cenendly diipo0ed in horizonud or flat strata* S<niie 
of the latter contain the fossil remains of marine ani- 
mals and shells, approaching in character and appear- 
ance to the kinds which are now found in the ocean ; 
and others contain shells precisely similar to thode now 
known to exist. These rocks usually 6ccur at the foot 
of primitive mountains^ or in deep valleys. 

1. TRAHSITIOV BOCKS. 

f65. TRANSITION LIMESTONE is dtitinguished hf 
ctmimning marine petrifactions of corals, and other zoophytes 
which are supposed no longer to exist. It^en contains veins 
qfcakare^us spar, asid exhibits a variety {^colours, which give 
io U a marbled appearance. 

This species of limestone occurs in immense beds, 
and forms a great portion of the rtiountainous pBi\& of 
Derbyshire and Scotland ; but it does not rise so high, 
on the sides of mountains, as primitfre rocks (250). 

It oflen contains veins of valuable metallic ores. 
When cut and poHshed, many of the varieties of tran-r 
sition limestone are beautiful marbles ; some of them 
' have been already described. 

£06. GREY WACKA is a transition rock, composed of 
pieeee of quartz (7^ ftinty slate, felspar (110), and clay 
slate (180) 9 cemented together bu a basis^ clay slate* 

It has various appearances^ the pieces being sometimes as 
large as a hen's egg, and sometimes so small ihat they cam 
scarcely he perceived by the naked eye. 

When the rocks of grey wacka are not covered by 
those of any other formation, they form round-backed 
hills, usuallv insulated towards the top8,«and intersected 
by deep valleys. They are widely distributed : and are 
often extremely rich m ores, both in beds and veins. 
Almost all the mines of copper, lead, and 2inc, in the 
Harta,are in ^rey wacka; and, in Transylvania, this 
species of rock is traversed by numerous small veins of 
gold. 
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^ 2. 7L0ETZ, OR FLAT ROCKS. 

$67. OLD RED SANDSTONE, w MILLSTONE 
GRlTt it afioeU or flat rock, composed of large grains of 
s€md or quartz (76), coloured ly oxide (31) efirong and usually 
cemented together hy a Hud qf clay. 

In several parts of Derbyshire this kind of rock forois 
the uppermost stratum ; and in some places, is known 
to be 120 yards thick. 

What are known by the name otpeah miUstones are 
formed of millstone grit. They are chiefly obtained from 
ouarriefi near Nether Padley, in Hathersede, Derby- 
snire; a very inaccessible part of the country, but 
V^here the stone is of better quality than it can elsewhere 
be procured. These millstones are made of different 
dimensions, from two feet in diameter^ and eight inches 
thick, to five feet and half in diameter, and seventeen 
inches thick. 

Some of the beds of millstone grit, which have sphe- 
rical stains in them, of light red colour, are said to b^ 
ihfusible; $md are consequently a valuable stone for 
lining the hearths of iron and other furnaces, ithere an 
intense heat is required. Thei^e are csWqH Jlrestonea^ 
and Roches quarry, near Upper Town, in Ashover, Der- 
byshire, is famous for them. 

The upper beds of this kind of rock are often thin^ 
and capable of division, so as to make excellent paving 
stones, Dvjlags. There is a particular bed of it at Stan- 
ton, in the reak of Derbyshire, so porous that it is niade 
ifktojiltering stones for the cleansing of turbid w^ef. 

208. THIRD SANDSTONE, GRITSTONE, or 
FREESTONE, is another hind offioetz or flat rock, formed 
tf very small agglutinated particles of sand. It is opaque, 
usually of whitish colour, and found in large masses y of vari- 
ous degrees of hardness. « 

The name of Jreestone has been given to this kind of 
rock, from its capability of being broken or hewn, with 
nearly equal facility^ in any direction. Hence> as well 
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as from its great durabilityy it is peculiarly efiteemcd 
for buildioffs. It is also formed into cisterns and troughs 
of Tariotts kinds; into pillars for supporting com ricks ; 
into rolling stones ; and into grinding stones for cutlers, 
•dge-tool aiakers« and workers in polished steel. Pa- 
%nors fiags^ or the stones used for the paving of foot- 
paths, yards, kitchens, and out-houses, are generally flat 
pieces of freestone. 

Sa/thestoneSf or stones for the sharpening of scythes 
upon, are made of freestone. Considerable numbers of 
these are wrought in Derbyshire ; and the dexterity that 
is displayed in cleaving and forming them is somewhat 
remarkable. The workmen use sharp-pointed picks^ 
several very small wedges, and a hammer. A proper 
block of stone being selected, two or three of these 
small wedges are set in a row, by gentle blows of the 
hammer. These blows are successively repeated till 
the stone splits. The wedges are then set in a straight 
line into the face of the piece split off, and the stone is 
deft again in that direction. In this manner the sub- 
divisions are continued, until a piece remains of size to 
make two scythestones, each an inch and a half square, 
and about twelve inches long. This the workman holds 
in his left hand, nearly uprieht ; with the point of his 
pick he traces a deep nicK down the middle of first one 
side and then the otlier ; and then by a slight blow of 
his pick he separates it, into two, so dexterously, that not 
more than three or four in a hundred are broken in the 
cleaving. Such stones as are intended for round rub* 
bers, are first reduced into an octagonal shape by the 

Kint of the pick, and then handed over to women and 
ys, who grind or rub them in a notch formed in a 
hard stone, until they are of the requisite shape. The 
square ones arc finished by being ground on a flat stone. 

Other rocks, belonging to what is called the floetz, or 
flat formation, have been already mentioned, under the 
heads of lime-stone (140), gypsum (192), rock salt (202), 
dicik (14*1), and cod (217). 
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III. ALLUVIAL DEPOSITIONS. 

269. These are described to comprehend all such suh' 
stances-as have been formed from previoudy existing rocksy 
oftohich the materials have been ivom dcmmy by long expo-' 
sure to the agency of water and air, and qfiercoards de^ 
jposited in nearly horizontal beds on the surface of the landm 

Alluvial deposits have been formed, and are still forming 
in every quarter of the ^lobe. They occur both in 
mountainous regions and m flat countries, filling up the 
valleys or hollows in the one ; and often forming vast 
and extended plains in the other. 

They consist of peai^ sand, gravely loam^ day^ and 
other substances. 

IV. VOLCANIC ROCKS. 

270. Volcanic rocks are composed of such mineral sub' 
stances as have been ejected from volcanoes^ or have been 

formed by the agency of subterraneous JireSf and have un» 
der£one certain changes in such fires. 

They are of two lands ; the one cxiXe^pseudo volca^ 
nicf such as burnt clay, porcelain jasper, and earth- 
slag, which have been altered in consequence of the 
burning of beds of coal in their neighbourhood ; and 
the other, called true volcanic minerals, such as stones, 
ashes, and lava, which have been thrown out of real 
volcanoes. 

271. It will somewhat tend to illustrate the history of 
the mineral kingdom, to state, in conclusion, under a 
tabular form, the relative heights of the principal moun- 
tains, or masses of rocks, which occur in the different 
countries of the world ; previously remarking, that the 
most lofty and magnificent of these, respecting which 
any account sufficiently authentic has hitherto been ob- 
tained, are the mountains of Nepaul and Thibet, in 
Asia, one of the former being 27966?, and the highest 
of the latter measuring at least 23,262 feet, or from 44- 
miles to 5\ miles in perpendicular height above the level 



of the set. Preriotit]^ to the knowledge that has lately 
been attaimMl retpecting the Amatic mountains^ those of 
the Aadeta on tne continent of South America, bad 
been contidered by far the highest in the world. One of 
them, Chimborazo, ia 20,900 feet in height. Of the 
European mountains, the highest is Mont Blanc, in 
Switaerland, which measures 15,680 feet, or about 2f 
Bules* The loftiest summit within the British islands is 
Ben Ne^is, in Invemess-shire, Scotland, which does not 
exceed 4,380 feet, or somewhat more than three quar- 
ters of a mile; and the great pyramid of £gypt» the 
loftiest work of human art and industry with which we 
are acquainted, and which will serve as a point in the 
scale* measures only 477 feet. 

272. It has been remarked that the greatest altitude 
at wliich bananas and other palm'trees grow in America 
is about S280 feet above the level of the sea (Fig. 48) : 
that in the torrid zone, the superior limits of oaks is 
about 10,500 fbet (49), of pines 12,000 feet (50), and 
of lichen plants 18,225 ftiet (51). The American travel- 
lers, Messrs. Humboldt and Bon|)land, on the twenty 
third of June, 1802, ascended the mountain of Chimbo- 
mso to the height of 19,400 feet {52). The highest 
flight diat has been renmHced of the South American 
▼vJturei called the condoty was 21,000 feet (53). M. 
LuBsac, on the 16th of September, 1804, ascended in a 
balloon from Paris, to the height of 22,900 fbet In 
Switserland, the limit of perpetual snow is above the al- 
titude of 9000 feet (54). 
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Proniispieee. 

ScotiaDd Ben Nerif, Inverness-shice i- 

Ben Lawers, Perthshire S- 

Eogland Sklddaw, Camberlaod » 

Cron Fell, Cunberiand !.... 

UelTelljn, Cumberland 

Wharnslde, Yorkshire 

logleborough, Yorkshire T 

WalM Snowdon, Caernarvonshire. S 

Cader Idris, Merionethshire & 

Ireli^nd Macgillicndd/s Reeks, Kerry 1 

t Sleibh-Dorin, Londonderry H 

France Mont d'Or, Amargoe. 1 

Fny de Santi, Auteigep 1S< 

Pyrennees Mont Pt-rdUythe highest of the Pyreonees 1 

lie Pic Blanc, Spain 1 

Alf^, .......Lonclra. ,.„„....„ i 

lioupilon 17, 

Switaerland Mont Blanc, highest mountain in Bucope. 1 

Mont Rosa 1 

Mont St. Gotbard « 

Italy UontCimone 21 

Vesuvitts. 2a 

Gemnny •«.•• Ortler-8pitze» Tyrol 8» 

Osteite, Saltzbniig 84. 

Carpathian Monntafns, highest summit ... 9 

liomnlta Peak „. ,.„ » 

Sweden... .. ..M.. • Areskntan, Jenpland ST 

TennriCs Peak of Tenerifie « 

Sicily MtnsL 2 

'.^ Jamaica Blae Monntalns. 

Iceland...... Snsfiel 81 

He^la ,.„ 3 

India m..»m Dltawalgeri In Nepanl 4 

MouDtalng of Thibet 4T 

TnilKy la Aila> Mount Lebanon,* estimated at. 8 

Mouat Arar9t, estimated at, 8 

Mount Ida 35 



Andes, South f CMmboreso, Quito. 86- 

America. |,Cotopaxi, Quito , 37- 

HeighittfremarkmbleLakehCUie$j ^. 

Alps ,......«.«••••• "take of Lausanne...... S 

tiake of LansoD, ou the mountain of Olan... 8 

SwRveriui Lake of Lucerne. 

Soath America.... CItj ofRiobamba, Quito 41 

CMy of Quito 42< 

Noitb Anerloa... City of Mezic<^.m.«.m...«.«r.«..M«..«..«M«*..» 

Austria Town of Ebeners. 4 

Egypt. The great F;ynBid 4 
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48&0 
4061 
8530 
8390 
8894 
8480 
8880 
8668 
8660 
3404 
8160 
6707 
670A 
11,8»8 
1V,806 
14,461 
14,144 
16,690 
16,666 
10,U14 
6401 

&9oa 

16,430 

18,800 

8C40 

8640 

6189 

18,836 

10,968 

7431 

6S60 

4900 

87,667 

98,968 

0680 

9500 

> 4960 

■80,900 
•18,880 



8640 
6797 
1408 
18,800 
9966 
7494 
9066 
477 



WATER IN GENERAL. 



999. WATER^ generally ipeaking, is a transparent and 
nearly inoooipressible fluid, the component parts of which 
are two kinds of gas, called hydrogen (46) and oxygen (£i). 

It is liquid in the common temperature of our atmo- 
sphere, assumes a solid state under the denomination of 
ace, in a cold temperature (3^ of Fahrenheit's thermo- 
meter) ; and, by heat at 212^, is converted into an elastic 
▼apour of almost incredible force, called steam. At any 
temperature betwixt these two points, it returns, unal- 
tered, to its liquid state. The weight of water is about 
816 times greater than that of atmospheric air. 

Water abounds in, and may be considered as, a kind 
of general cement to all solid bodies. It performs the 
most importanrfunctions both in the animal and vege- 
table kingdoms, and even enters largely into their com- 
position. 

A chief part of the nutrition of vegetables is the water 
which thej absorb from the earth through the pores o£ 
their roots. The great quantity so absorbed may readilj 
be imagined, when it is stated, that the driest and most 
compact kinds of wood, such as even heart of oak, when 
converted into charcoal, lose, during the process, full 
three-fourths of their weight ; and that the fluid which 
escapes is nearly pure water. This fluid is found in the 
driest of solid boaies, whatever be their description. A 
piece of hartshorn kept for forty years, and thereby 
become as hard and dry as metal, (so that if struck 
against a flint it would give sparks of fire) upon being 
distilled, was found to yield an eighth part of its weight 
of water. 
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Every being with life in a great degree lives by it ; 
and whatever grows, through it receives its growth ; 
and wherever if enters, it promotes and sustains life, 
preserving the whole of created nature in their proper 
classes of existence. And whether we consider it as 
productive of health to animals and vegetables, as re- 
quisite to the existence and beauty of the earth, or 
as one of the great powers by which the Almighty 
works in the support of the world, we cannot but ad- 
mire and adore the wisdom by which it has been or- 
dained. 

In the various kinds of water, even of that which is 
commonly used in drinking, and for the preparation of 
food, there is great difference both of taste and appear- 
ance. This difference is chiefly occasioned by the fo- 
reign matters which they hold in solution or suspension. 
In some cases the quantity of these is so minute as to 
have but little influence on the taste ; but in others 
they alter its properties altogether, and render the 
water noxious, or medicinal, or unfit for the prepara- 
tion of food. 

The chemical analysis of ivater^ for the purpose of as- 
certaining the different substances which it holds in so- 
lution, is one of the most difficult and complicated 
operations that is known in this branch of science ; and 
one that exercises, in a peculiar degree, both the skill 
and industry of the operator. The difficulty arises not 
only from tne diversity of the bodies which occur, but 
from the very minute quantities of some of them. 

These bodies are discovered by an addition to the 
water of certain substances, the consequence of which 
is some change in its appearance, and this change in- 
dicates the presence or absence of the bodies sus- 
pected. 

The substances thus employed are very numerous, 
and have the name of tests. The methods of ascertain- 
ing the exact proportion of each of these ingredients 
are much too complicated to require a place iu the pre-* 
sent work. 



9M RAIN WATBft.— 1» 4^»1> 8K0W WATER. 

Water ewauoi be •t>Uined in any italei of ^ptsSsct 
purity except by the artificial proceM of distiUation. 
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1174. RAIN 1VATER is camidered to he next in purity to 
distilled water, Jrom its having undergone a natttral distil-* 
lation, Itsforeif^n contents vary according to the stat^ qfAe 
air through which it falls. Mence, for instance, when ii 
parses through the atmosphere qf a smoky towoj ii becomes 
impure : and when collected in towns, it frequently acquires a 
small quantity of sulphat of lime (102), and calcareous matter 
from the mortar and plaster of the houses, 

Thig water is always yery soft ; and is, conseqnentlyy 
well calculated for tbe dissolving of soap, in washing 
apd other processes. It is abo pecuUarfy adiqited to 
the solution of alimentary or colouring matter, in the 
preparation of food and dyeing, and is accordingly used 
tp great extent for these purposes. By the ad&tion oi 
a small quantity of a solution of barytes (195), it may 
be rendered sufficiently pure for aKI-chenncal uses. 

If rain water be long kept, especially in hot cMmates, 
it acquires a disagreeable smelly and becomes putrid^ and 
full pf animalcuke. 

275. ICE and SNOW WATER are eaual to rain water 
trt purity ; and the air having been expelled from them during 
the process of freezing, they are consequently devoid ofatr 
when first melted* 

Ice and snow, in their natural state, are highly im- 
portant to mankind. It is a general law of nature that 
an bodies become more dense and heavy by exposure 
to^ cold; but the freezing of water is an exception to 
this law, and for a purpose of extreme benefit to man- 
kind. By this ordmation it is that ice always rises t^ 
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Ae surfaee of the wat^r, and thus prdfenres from tlM 
effects of the surrounding cold, a ^ast bodj of heat ia 
the fluid beneath ; and is itself ready to receiTe its own 
accustomed quantity upon the first change of the atmo* 
sphere. The expansion of water, in freexing, is owing to 
its assuming a crystallized form ; and this CKpansioa ia 
often so great that glass bottles, filled with water, are 
burst by it. 

During the intense cold of winter, snow, which is of a 
soft and spungy texture, is considered of great utility in 
preventing the immediate access of the atmospheric air 
to the ground: it has doubtless been designed by Pro* 
tidence as a garment to protect the incipient vegetation, 
at that inclement season, from injury. * 

The inhabitants of all the extreme northern parts of 
the world use thawed snow for their constant beveraffo 
during winter ; and the vast masses of ice which float m 
the polar seas afford an abundant supply of fresh water 
to the navigators of those dreary regions. Snow water 
has however long lain under the imputation of occasion* 
ing those extraordinary swellings in the neck, which 
' deform the inhabitants of some of the alpine valleys of 
Switzerland ; but this opinion is not supported by any 
well authenticated facts. Indeed, it is rendered quite 
improbable by the frequency of this disease in the island 
of Sumatra, where ice and snow are never seen : and by 
its being quite unknown in Chili and Thibet, though 
the rivers of these countries are chiefly supplied by the 
melting of the snows. 

2T6. SPRING WATER is nothing more than rainwaiert 
tohichy having gradually filtered through the earth, collects at 
the bottom cf declivities^ and there makes its way to the surjace. 

It is obvious that spring water must be nearly as various in 
its contents as the substances through which itjiows. 

Ordinary springs pass insensibly into mineral springs^ 
acciording as their foreign contents become more abun« 
daat ; but it ha9 not unfrequently happened Uiat waters 
have acquired great medical reputation froo^ their pa?. 

VOL, I. M ' 
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ritjr only. Altfaoogh by far the greater number of 
tpringt are cold^ some are hot, or at least are of a tem- 
perature which, at all times, exceeds that of summer 
imt I and this warmth is so little influenced by the state 
oftfaeatmoaphere, that it is nearly the same both in 
aommer and winter. 

The water of almost every spring is of such nature 
that it will not dissolve, but curdles, soap ; and cannot 
be used for dressing several kinds of food. Water of 
this description is denominated hardf a property owing 
to the great proportion of earthy salts wnich it holds in 
aolotion, and which, at the same time, are not in such 
abundance as to impair its taste. The most, common 
of these salts is selenite» or sulphat of lime (92), and 
chalk, or carbonat of lime (l40) ; when it contains only 
the latter, the water is easily rendered soft by boiling, 
which expels the excess of carbonic acid (26), and thus 
causes the ch^lk to be precipitated. Hence originates 
the earthy crust or^iir in such tea kettles as have had 
bard water several times boiled in them. 

The water of deep wells is for the most part much 
iMrder than that of springs which overflow their chan- 
nels. 

UTt. RJVER WATER ig a misture of spring and rain 
watrr, which, fram much agitation, and by long exposure to the 
air, in the course of its channel, becomes, in general^ tolerably 
soft and free from earthy salts, . 

For woshing, and other purposes of domestic econo- 
my, river water, from its softness and purity, is not only 
preferable to spring water, but also serves for many uses 
to which the latter cannot be at all applied. As a be- 
verage, however, it is in general vapid and unpleasant. 

The waters of some rivers, particularly where t^ie 
beds, over which they flow, are sandy or stony, are re- 
markably pure. This is the case with several of those 
in Switzerland, Wales, Scotland, and the northern 
counties of England. The river Seine has great repute 
in France on this account : it has been found, on accu- 
rate examination, even more pure than Bristol water. 



8TAONAKT WATSR. MS 

That of the river Thames, impregnated as it would 
appear to be with putrid remains, is soft and good, 
when taken up at low water ; and, afler rest and filtra- 
tion, is found to contain but a small portion of any thing 
either noxious or unpleasant. It is preferred, by mari- 
ners, to most other water for sea store ; but it soon be- 
comes putrid, and undergoes a remarkable spontaneous 
change. WHen, after having been kept a month or 
two, a cask is opened, a quantity of inflammable air 
escapes, and the water is black and nauseous. If, in thi« 
state, it be racked off into large earthen vessels (oil jars 
it is said are commonly used for the purpose), and ex- 
posed to the air, it gradually deposits a portion of black 
slimy mud, and becomes perfectly clear, sweet, and fit 
for use. 

S78. STAGNANT WATER contaim greater impuritiet, 
than any other. In ponds and manhes particularly^ U is filled 
with the remains of animal and vegetable matters, which ar^ 
there undergoing a gradual decomposition. 

The water of lakes is not, in general, so much contaminated 
as this ; but, from the same cause, it frequently has a slin^ ap^ 
pearance, a brownish colour, and an unpleasant taste. 

From the putrefying contents of stagnant water, nu- 
triment is afforded to various living plants and insects 
which there supply the place of those that perish. Its 
taste is vapid, unpleasant, and wholly destitute of that 
agreeable freshness which is found in spring water. It 
is, however, generally soft, and, by filtration, it may be 
freed from many of its impurities. 

The air which issues from marshes and stagnant 
pools is extremely noxious, and is the cause of agues 
and other distressing complaints, to such persons as 
reside in the neighbourhood of them or are much ex- 

gosed to them ; and the injurious effects of such air 
ave also been considered to extend to the internal use 
of these waters. 
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979. SEA WATER u a very heUrcgemeoui compound, mot 
inly €4mtoinmg m eomtiderobU portion ^saline subUance*^ but 
holding also suspended in it an infinite number of minute animal 
mnd vegetable particles^ to the gradual putrefaction of which its 
peculiarly nauseout and bitter taste of the turface is in some 
measure to be attributed. 

The average quantity of tall in $ea water is estimated to 
amount to about one thirtieth part of its weight. It likewise 
contains a certain portion qfmuriat of magneiiay sulpkat of 
magnesia or Epiom salts (199), and a small quantity qfsulphat 
efUme (199). Sea water^ taken from a great depth, has not the 
mitemtu which the water ^ the surface has : it is only saline. 

No natural watersy if we except certain brine springs 
and salt lakes, are so ^ine as those of the ocean ; and 
the latter diffiH*, in this respect, in different parts of the 
world. At the tropic, the sea is in general more salt than 
it is at the poles, a wise ordination to preserve it, in those 
climates, from Uie great tendency to putrefaction : and, 
at a considerable £pth, it is always found more salt 
than at the surface. The water of the Baltic is much 
less so than that of the Atlantic ; and it is a remarkable 
circumstance, that its saline contents are increased by 
a west wind, but still more so by a gale from the north 
west. 

Some philosophers have endeavoured, but to little 
purpose, to account, from second causes, for the salt- 
ness of the ocean* Dr. Halley persuaded himself, that 
it might have been gradually acquired, in very minute 
portions, by a deposit of salt washed down irom the 
land by rivers, and that| as it could not be carried off 
by evaporation, instead of being diminished, it must be 
constantly increasing. But this idea of salting the sea 
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with fresh water, is, to say the least of it, somewhat 
absurd, more particularly as it presumes that the sea 
was originally unimpregnated with salt. Had this been 
the case, the putreraction of the immense mass of animal 
and vegetable substances which it gradually contained 
would, in a short time, have proved fatal to the whole 
inhabitants of the earth. 

The temperature of the sea, although it must neces- 
sarily vary in the different seasons, is much more uni- 
form than that^f any inland water exposed to the at- 
mosphere. This is, in a great measure, attributable to 
its vast body of water, and the perpetual agitation to 
which it is exposed. 

Sea water, when congealed by frost, is found to re- 
ject all or nearly all its saline particles ; and conse- 
quently, when thawed, its ice yields water so fresh that 
it may be drunk without unpleasantness. The freezing 
of sea water is not unfrequently practised in the north- 
em parts of the world, with a view to lessen the trouble 
and expense of extracting salt from it, for domestic and 
other uses (202). Salt water may likewise be rendered 
fresh and palatable by distillation, a mode which is now 
▼ery generally practised at sea. 

The sea shore has of late become so much fre^ 
quented by invalids for the purpose of bathing, that 
there is scarcely a fishing village, on the whole extent 
of our coast, but which is provided with some accomr 
modation for bathers. As a cold bath, sea water is em- 
ployed, with advantage, in all those cases of debility for 
which cold bathing has, in general, been recommended. 
It is also used as an external application in tumours and 
some other complaints; and, taken internally, as a T^" 
medy in various disorders. 

It is to sea water that we are chiefly indebted for the 
salt which we use at table, and for all the purposes of 
domestic economy (202). From this water is als6 
obtained those salts used in medicinci called Glauber's 
(80S) and Epsom salts (199). 
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1. THE* MORE SIMPLE COLD WATERS. 

980. MALFERN WATER u a nmplfixold water, ptr^ 
futly hright and pellucid : it hat an agreeable, and somewhat 
jnmgentfitvour ; hut, in other respects, it does not differ in taste 
from pure and good toft water. 

It contains carbonic acid {26), and a very tmall portion of 
earth, either lime or magnetia ; but, the carbonic acid perhaps 
eseepted, theforei^ bodies are leu in quantity than thote even 
rfcmr cctnmon tpnng water. 

The spring from which this water priocipally issues 
is denominated Uie Holy Well ; and is situated high up 
the hilly about midway betwixt the tillages of Great and 
Uttle Malvern, in Worcestershire. 

Both as an external and internal application^ the 
waters of Malvern have been considered beneficial in 
many obstinate complaints. It is a singular circum- 
Btance respecting them that, notwithstanding their ap- 
parent punty, if they be exposed to the air m an open 
Tessel, they will soon acqmre a fetid and unpleasant 
amell. 

' Malvern is principally frequented during the summer 
season.* 

2. THE MORE SIMPLE WARM WATERS. 

281. BRISTOL HOT^WELL WATER is pure, warm, 
mid tligktly acidulated, clear, tparkling, and agreeable to the 
palate, but without any very decided taste. It is also destitute 
of smell. When poured into a glass, it sends forth numerous air 
mbblet. The heat of this tpring it very moderate, the average 

* A^oining to Great Malvern, and a little higher up the 
niU^ tntre it a very light and plsasant chalybeate water. 
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being ah^ut 74? of Fahrenheit^t thermometer ; and thii heat 
does not sensibly vary during summer or winter.- 

The foreign contents of the hot-well water are muriat of mag" 
nesia, common salt, Glauber* s salt, sulphat of Ifme (192), and 
chalk : but these are in extremely small quantity. It also con- 
tains at the rate of about thirty cubic inches of carbonic acid 
gasj or fixed air (26,) in every gallon. 

This water springs from the bottom of the southern 
extremity of St. Vincent's rock, a lofty cliff of lime- 
stone situated on the north bank of the river Avon, and 
about a mile below the city of Bristol. And, although 
it is considerat>ly higher than the river, it is so far af- 
fected by the spring tides as to become, thereby, in some 
degree turbid. The discharge of water amounts to about 
forty gallons in a minute. 

1 here is another spring at Clifton ^ on the summit of 
the same hill, from the bottom of which the waters of 
the hot-well issues. This is called the Sion spring, iand 
is one or , two degrees colder, but, in other respects, it 
venr nearly resembles >the water of the hot-welL 

Its discovery was somewhat remarkable. A Mr. 
Morgan, an attorney of Bristol, having erected a house 
near the spot, sunk a well for the supply of his family 
with water. The workmen had proceeded to the depth 
of nearly 24-0 feet without success, when they were 
suddenly alarmed by the' gushing forth of such an 
abundance of water that they were compelled to retreat 
with precipitation. The proprietor was so far disap- 
pointed of his hopes as to find that this was a spring of 
warm instead of cold water. But the circumstance in- 
duced him to erect an engine to raise the water for me- 
dicinal purposes ; and, since that period, a pump room 
and bathing houses have been prepared for the accom- 
modation of visitors. 

The water of each of these springs, besides being 
used medicinally in pulmonary consumptions and other 
complaints, is employed very extensively at table, and 
for all domestic purposes. It is remarkable for softness 
and purity ; and, from its quality of continuing untainted 
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Smt a great length of time, even in hot cUinateft, is a 
▼aluaole water for long yoya^esy and is accordingly ex- 
ported in considerable quantities to distant parts. 

The season of general resort to Clifton and the hot- 
wells i^ from about the middle of April to the end of 
October. 

S88. MATLOCK WA TER it a simple warm water^ wkicAy 
in iti Mtntible properties, exclusive of its temperature, which is 
•fi/y about 66^ of Fahrenheit, is scarcely different from good 
tpring water, tt is beautifully clear, ana exhales no steam, 
4rcept in very cold weather. 

The medicinal virtues of this water have chiefly been 
ascribed to its temperature. Its supply is very copious, 
and from several difierent sources. Though recom- 
mended in some internal complaints, it is principally 
cmploved as a bath ; and, in this respect, it K>rms ame^ 
dium betwixt the waters of Bath or Buxton and those 
of the eeneniity^ of cold baths. 

Matlock, which is a beautifully romantic viUage, 
Btuated in a hilly part of Derbyshire, and at the dis- 
tance of 14S miles north of London, was first brought 
into public notice about the year 1698, shortly after 
whicn period the first bath was erected. It is chiefly 
firec^uented from the month of May to that of October; 
or, if the weather continue fine, till near the beginning 
of November. 

9SS, BUXTON WATER is a simple warm water, which 
etmtains so little foreign matter, as scarcely to be distinguish-' 
able from common spring water heated to ike same temperature. 
It has $ieither smell nor taste ; and, though it sparkles a lUtU 
in the glass, when first drawn, this is not apparently more than 
what is observable in the water of many common springs. 

Its temperature, in the bath called the Gentl€man*s bath, is 
invariably 82**. 

Buxton has been celebrated, for its warm springs, 

. nearly two centuries and a half. As early as the year 

1572 a treatise on their virtues was published: this 

States them to have been at that time much resorted to 
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by persons from all the adjacent counties. The water 
is employed both externally and internally) and to great 
extent. Its principal value, as a bath, arises from it» 
very copious supply, its purity, and its hiffh tempera*- 
ture. The sensation which is felt from baUiing in it is 
considered to be such as would be experienced froip 
any bath heated to the highest temperature which is 
compatible with giving some sensation of cold when 
the body is first plunged into it. This water is also used 
as an internal medlcme ; and is frequently used by the 
inhabitants as their common beverage, and for sucb 
domestic purposes as its hardness will admit* 

There are several springs and several distinct bathsj 
but the original and most ancient of them is callea 
St. Ann*s Well, and is enclosed in an elegant stone 
building. These waters are frequented by persons 
afflicted with the rheumatism, gout, diseases of the alir 
mentary organs, and kidneys, and various other com^ 
plaints : and the chief influx of company is during tb^ 
summer and autumnal months. 

The situation of Buxton is in a narrow and funnel- 
shaped valley, surrounded by wild, bleak, and dreary 
mountains, in the midst of the county of Derby, and 
about 160 miles north of London. 

3. HOT CARBONATED CHALYBEATE WATEE, 

S84. BATH fFATER is a hot carbonated chaiykeatt. 

When firU drwrn, it appean cl^r and colottrlesif jior dots ii 

afford any signs of briskness or effervescence. The temperatura 

of the water draronfrom tfie King's Bath, which is that usually 

employed for drinking , is 1 1 6^ of Fahrenheit, and that of the 

Cross Bath is 1 1 2°. No odour whativer is pcrc^tibiefrom -a 

^iass of fresh water ; but from a large body ^it the nose i$ afi 

fected iy a slight degree (^pungency* When the water is, hot 

from the pump, it Jills the mouth with a strong chalybeate m* 

pression, without any pungency, and accompanied with scarcely 

any kind qf saline taste ; and, what is remarkable, as soon m 

the water cools, the chalybeate taste is entirely lost^ and nothing 

but,m extremely slight saline seneatHm remains upon the paUte* 

T^/fir^gn co^m^tqffy$kf»atefpif$^%if^ti^iimit9%), 

M 5 
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cWiky Olmiher*$ Mif (tOS), a»^ e^injifoii $alt ; together mii\ m 
Wfy amlipcriiam of oxide of iron (21), yet ntffScient to gJM 
irem momldtteint to the Imen of the bathen. The water curdUt 
mtfp emd is m hard oitobe unfit for mmny domestic purposes. 

The city of Bath has been celebrated for ita hot 
aprioffa even from the time of the Romana, These are 
of higher temperature than any within the British do- 
minions; and indeed are the only natural waters which 
we possess that are at all hot to the touch/ the other 
thermal waters being of heat below the animal tempe- 
nture. 

There are three principal sources o£ these waters^ 
called the King's Bath, the Cross Bath, and the Hot 
Bath ; and they differ slightly in their properdes. The 
aprings arise within a short distance of each other, at 
tne lower part of the city ; and yield so copious a sup- 
ply that all the large reservoirs used for bathing are 
filled every evening with water fresh from their re- 
spective fountains. 

The application of the water externally is either ge- 
neral or local. The latter consists in pumping it for a 
considerable time on the part affected. This is called 
drypumpinfft because in it only one part of the body is 
wetted, whust the rest is kept dry ; and in many cases, 
it is found an excellent remedy. 

The diseases for which these waters are resorted to 
are very numerous, and are amongst the most import- 
ant and difficult to be cured that come under medical 
treatment. 

4. tlOT ALKALINE SULPHUREOUS WATER. 

285, AIX-LA'CHAPELLE or J KEN WATER, is an 
alkaiine sulphureous water, much hotter than that of any of 
the springs in England, varying in temperature in the dijerent 
laths from 1199 to 143^. It has a saline, bitterish, and 
somewhat alkaline taste; and its smell precisely resembles, 
but is greatly more powerful than, that of Harrosogate water. 

It contains a small quantity of chalk, common salt, and 
carbonat efsoda (801), the loiter qfpfhich raiders it soapy 
to the teuek. ^fi the meet striking featsste in this water ts 
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the unusual quantity of sulphur which it contains; and which 
is so extremely volatile on the application of heat, that none of 
it is left in the residuum after evaporation. In this water 
there is also a considerable portion of carbonic add. 

The city of Aix*Ia-Chapelle is in the circle of West- 
phalia, betwixt the rivers Meuse and Rhine, about 
seventy miles east of Brussels, and in a rich and fertile 
country. Its waters have been in great medical repute, 
and have attracted a numerous concourse of visitants 
for many centuries past. Their reputation was so well 
established, even in the time of Charlemagne, that he 
frequently resided at Aix : and he is said to have been 
so much delighted in the use of the waters as to have 
sometimes even held his levee at the baths. 

In this city, and in the small territory that belongs 
to it, there are several sources of hot water. Of these 
the principal spring is enclosed in a stone cistern, 
which is vaulted an^ almost conical at the top, and the 
parts of which are connected with the utmost care, to 
prevetntthe vapour from escaping. From this spring the 
water flows, in a copious stream, into several spacious 
and elegant baths, in the different parts of the city, dis- 
tinguished by the names of the Emperor's Bath, the 
Nobles' Bath, the Poor s Bath, and other appellations. 
In most of these there is every necessary apparatus for 
bathing by immersion, for vapour bathing, and for 
pumping on any particular parts of the body. 

The water rises, with great quickness, from the springs, 
and sends forth bubbles of air, which burst with a slight 
noise when they reach the surface. It is at first per- 
fectly colourless and pellucid, and emits a large por- 
tion of steam, and with it a strong sulphureous smell, 
which is perceptible at a great distance. 

Its temperature is so high, 'that, in the large baths, 
it requires to stand from fifteen to eighteen hours before 
it is sufficiently cooled for tepid bathing ; and it is one 
of the few natural springs which are hot enough to be 
employed as a vapour bath without the addition of ar- 
tificial heat. Oq «»t<lQc|ilig to eool, it gradually loses 
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Hi dettrneti, acquirei a milky bue» and deposiu ut 
aaithy le^ment, which ig eDtirely calcareous. At the 
tame tiaae it loaea its ofiensive smelly and, when cold, 
has scarcely any odour. 

Wherever a large quantity of this water passes hot 
firom the spring through a confined place> the upper 
coveriiM^ becomes encrusted with sulphur. This is 
particuuurly Uie case with respect to the dome of the 
vault that encloses the ereat source which supplies the 
Emperor's bath, and which is opened, from time to time, 
for the purpose of having the sulphur brushed oW. 

From the waters of Aix-la-Chapelle, though odIj in- 
ternally used, the body acquires a sulphureous smell ; 
and even silver worn in the pocket becomes tarnished. 

296. BORSET WATER u of two kinds. One of tkeic 
"titmbUt Ike water of ALv in every respect, except as to the 
itapregnation of sulphur^ which is much weaker : its tempe- 
ra/ ure is 132^. The other contains ho sulphur: it is, how- 
ever, equally alkaline, and the heat is as high as 152<*^ which 
much exceeds the hottest of the waters of Aix, 

Both these waters are used by fullers and cloth- 
workers, on account of the convenience they afford, 
without expense, of a sufficiency of hot and somewhat 
alkaline fluid which is well adapted for the cleansing of 
woollen cloth. 

In the latter of the above-mentioned springs a large 
portion of earth is suspended. This, as the water cools, 
IS deposited, and forms hard incrustations of consider- 
able thickness round every substance with which it 
comes in contact. It is not, however, on this account 
found less useful for the scouring of cloth, boiling of 
vegetables for the table, or any of those domestic pur- 
poses for which sofl water is required. 

In this spring there is a considerable portion of car- 
bonic acid gas, or fixed air (26), which is continually 
escaping from the fre&h water, and is in sufficient quan- 
tity to corrode, in a short time, tlie leaden covering that 
is used for the ^vapour baths, and any iron within its 
reach. 
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After having supplied several baths^ the stream flows 
juQto a large fish pond, where it is still of blood heat. 
|p this pond we are informed that carp and tench mul« 
iiply y&[y fast, and grow to an enormous size ; but that 
their flesh is soft and without flavour, until they have 
been removed, for about six months, into a pond of cold 
water, where they become perfectly firm and good for 
the table. 

In their medicinal application these waters are chiefly 

/ employed externally, and their great heat allows of 

/ every convenience for vapour, hot, warm, and tepid 

bathing. The village of Borset, or Bordscheit, in which 

they are found, is situated about a quarter of a mile 

south of Aix-la-Chapelle (285). 

5. HOT, SALINE, HIGHLY CARBONATED CHALYBBATE 

WATER. 

1287. TRE VICHY WATERS are hot, valine, and chaly 
heate. They vary in some degree in the different springs, havg 
a salt and somewhat hitter taste, and a considerallc pungency 
of smell. They are alkaline, and about the temperature qf 

There are, at Vichy, a small town on the banks of the 
river Allier, about 180 miles south-east of Paris, no 
fewer than six different springs of hot water, which vary 
somewhat in their temperature, and in the proportion of 
their foreign contents. The valley in which this town is 
situated is highly fertile and beautiful, and abounds in 
vineyards and fruit-trees. 

It is remarkable that sheep, cows, and other animals, 
crowd to drink this water with great eagerness, and 
even to lick the stones and sides of the channel through 
which it flows. Their partiality for it is so great that, 
at certain times, they are known to swim across the 
river Allier, in considerable numbers together, without 
even tasting x)f that water, and to proceed, without in- 
terruption onward, until they reach this their favourite 
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<88. CARLSBAD WATER is hoi, saline, and ckaly^ 
beaie, having an unpleasant alkaline and hitter taste^thougk 
scarcely any smelL Its constant temperature is m>\ It 
€9miams chalky Glauber's salt (903), common salt^ and carho" 
not 9f soda (801 ), together with a small portion qf iron ; 
mmdcarbamc acid gas, or fixed air (86) » in considerable quan^* 
tity. 

The town of Carlsbad, situated on the river Eger, ia 
Bohemia, and its springs (which have the name of 
Caroline baths), received tneir appellatfon from the 
Emperor Charles the Fourth, who is said to have him- 
self discovered the latter, in the year 1370, whilst 
hunting ; and, since that period, few waters have more 
engaged the attention of chemists and physicians than 
thtte. Carlsbad is now much frequented during the 
•ammer months, and has j^ood accommodations as a wa« 
tering place. Its water is remarkable for a rapid and 
copious deposition of calcareous earth, which takes 
place always on cooling, and forms a very hard and 
beautiful crust on the inner surface or tube of any 
channel through which it flows ; and forms petrifac- 
tions round moss, pieces of straw, or other extraneous 
substances which are put ibto the stream, even for so 
short a time as twenty- four hours. All the iron which 
the fresh water contains is also precipitated by cooling, 
and rather sooner than the calcareous earth. A very 
fine laminated calcareous stone in variegated coiours is 
thus formed in large masses around the channel of the 
stream, which, when polished, is almost equal in beauty 
to jasper. 

Of the hot springs of this neighbourhood the princi- 
pal is called the SprudeL It boils up, with great vio- 
lence, and discharges about 352 cubic feet of water 
hourly, through a curious natural vault or incrustation 
which it has gradually formed. This water supplies tlie 
greater number of the baths. The other springs are, in 
general, of much lower temperature: they do not ex- 
ceed from 1 14° to 125% anid they differ somewhat from 
each ether in their chemical properties. Thaj all contain 



SKDLITZ WATER. 255 

a large portion of carbonic acid gas, or fixed air, and tbii 
is given out in such quantity by the water, that it fills 
several caverns, in the rocks adjoining to the springs, 
rendering them fatal to all animals which incautiously 
enter them. 

The waters of Carlsbad are used for the removal of a 
great variety of disorders, but particularly such as are 
connected with indigestion. They are likewise used in 
obstructions of the bowels, and diseases of the kidneys. 
About five pints, divided into fourteen portions, are, on 
an average, drunk by each individual every day. 

The Sprudel spring is better tlian that of any mineral 
waters which are employed medicinally. It requires to 
be considerably cooled before it can either be used as 
a bath or drunk. Its heat is. such that it is occasionaUy 
employed, in place of water artificially heated, for se- 
veral domestic purposes, such as the scalding of fowls 
and hogs, the feathers and hair of which it immedi- 
ately loosens. 

Several hundred pounds weight of Glauber's salt are 
annually prepared n*om this water. 

6. SIMPLE SALINE WATERS. 

S89. SEDLITZ WATER is very salt and hitter, U 
contains a small portion of chalky some sulphat of lime (193)» 
carhonat of magnesia, muriat of magnesia, and a very great 
proportion of Mpsom salt (199), lo which its litter taste and 
medicinal virtues are principally attributed. 

The spring for which the village of S^edlitz, in Bohe- 
mia, has long been celebrated, was, for many years, 
wholly neglected by the inhabitants, on account of the 
bitter and nauseous taste of its water, which rendered 
it unfit for nearly all domestic purposes. Its virtues, as 
a medicine, were first brought into notice about the 
year 1721, by Hoffman, the celebrated Prussian physi- 
cian. 

This water is considered a valuable remedy in cases of 
indigestion, for removing scorbutic humours, and in 
Mr^il other complaints. 
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290. EPSOM WA TER is taUnt, and partakes^ in some de- 
greCf of the nature and qualities qfSedlits watery bttl it is by wf 
wumnsso pouerfkl. It is transparent and eoUmrless ; andy 
when first taken into the mouth, has scarcely any taste, Imi it 
leaves a decidedly bitter and saltish taste on the palate. 

This water contains sulphat of magnesia, or Epsom salt (199)» 
seUnite, and a small portion qf chalk. 

Ahhougfa the Epsom waterS) on account of their de- 
ficiency of strength, are now scarcely ever employed in 
medicine, yet they were among the first saline cathartic 
imrings which were brought into use in this country. 
The salt to which they owe their property, and which 
is known throughout Europe by the name of Epsom 
salt, was, for many years, prepared almost exclusively 
lirom them and from Sedlitz water. But the quantity 
wliich they supplied was found so very inadequate to 
the increasing demands for this salt in medicine, that 
Epsom Salt has, for some time past, been manufactured 
from sea-water. 

Epsom water, if closely corked, may be kept for se- 
veral months without injury : but, otherwise, it soon 
becomes putrid. The spring from which it issues is 
situated about half a mile from the town of Epsom in 
Surrey, sixteen miles south of London. 

There are, in the neighbourhood of London, many 
springs of similar quality to this of Epsom : of these the 
principal are at Acton, Kilburne, Bagnigge Wells, and 
the Dog and Duck in St. George s Reids ; but they 
are, in general, so weak as to render very large quanti- 
ties of the water necessary to produce any sufficient 
medical eflfect. 

7« HIGHLY CARBONATED ALKALINE WATER. 

291. SELTZER WATER is an highly carbonated alka- 
line water. When fresh, or well preserved, it is perfectly 
clear, .and sparkles much when poured into a glass. It is some- 
what pungent, slightly saline, amd a little alkaline to the 
taste. 

It contains chalk, carhonat of magnesia* carbonat <f soda 
{tOl)f and cbkimon salt ; and more carbonic acid gas^ brfi^^d 
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nir (26)y than any water hitherto known. It is hard, and 
curdles with soap. 

The spring which supplies this water is situated in 
Ibleeder Seltzer, a village in a fine wood^ country, with- 
in the bishopric of Treves ; and there are few mineral 
springs which have acquired so much celebrity for me- 
dical virtues as this. The diseases, for the removal of 
which it has been successfully applied, are too numer- 
ous to be here particularized. 

To the taste it is very agreeable, and, when drunk in 
moderate quantity, it exhilarates the spirits, increases 
the appetite, and produces no particular determination to 
the boweb. It is to the strong impregnation with carbo- 
nic acid, and the small proportion of soda which it 
contains, that its most important benefits are owing. 

If it be closely corked and sealed. Seltzer water 
may be kept without injury, or even alteration, for 
a very considerable time ; but, if exposed to the air, 
it soon becomes fetid. It is used as a common drink 
at table in many parts of Germany and Holland, and 
is even brought into England in stone bottles, each 
containing about three pints. A large proportion of 
Seltzer water, either genuine or artificial, is consumed 
in this country, 

8. CHALYBEATE WATERS 

Sg2. Are such as contain a portion of iron. This is easily 
detected by the property which it has of striking a black colour 
with tincture of nutgalls. 

293. TUNBRIDGE WATER is a carbonated chaly- 
beate, the small portion of iron which it contains being held in 
solution by carbonic acid (26) . It w, however, neither brisk 
nor acidulous. To the taste it is simply chalybeate; and thai 
only in a slight degree. 

Its foreign contents are oxide of iron (2)), a small portion of 
common salt, muriat of magnesia, and sulphat of lime (199), 
carbonic acid gas or fixed air (26), and other gases, but these 
only in small quantity. 
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Tunbridgc Wells is a populous village, situated in a 
■andj but romantic valley in the county of Kent, about 
five miles from the town of Tunbridge, and thirty-six 
miles south of London. There are, at this place, many 
chalybeate springs, all of which nearly resemble each 
other in their chemical properties. Two of them, how- 
ever, are chiefly used, each of which yields about a 
gallon of water in a minute. 

When first taken from the stone basin into which it 
flows, the water is perfectly clear and bright, and ex- 
hales no particular smell. It does not sparkle in the 
glass, but a few bubbles slowly separate, and adhere to 
le sides of the vessel* When it has stood for some 
hours exposed to the air, it becomes turbid, and other- 
wise undergoes a very material change. As it does not 
properly curdle soap, it may be denominated a soft 
water. 

The original discovery of this water, as to its medical 
properties, is usually considered to have been in the 
reign of James the First. The season for drinking it 
commences as early as March or April, and continues 
till November. 

S94. SPA WATER, the celebrity of which has given a ge- 
neral appetiation to mott other mineral springs, is a highly 
earbonaled chalffbeate water, which contains a great propor- 
tion of carlfonte acid (S6). It has an agreeable acidulous 
taste, mixed with a strong impression of chalybeate, which re- 
mains on the palate for a considerable time after tt has been 
drunk, 

Jt contains oxide tfiron (21), chalk, carhonat of magnesia, 
corbonat of soda (201), and common salt, together with about 
forty-five parts in a hundred of carbonic acid gas or fixed air 
(S6) ; and is sufficiently soft to mix both with milk and soap^ 
without curdling. 

Spa is a small but celebrated town in the Nether- 
lands. It is situated on the little river Weze, about 
twenty miles south-east of Liege, and seven miles south- 
west of Linsburg; and is surrounded by rude and an- 
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cultivated mountains, many of which are covered with 
wood, and others with heath or morasses. In its neigh- 
bourhood there are no fewer than sixteen mineral 
springs, five of which are more celebrated than the 
others. The most copious and most frequented of the 
whole is the Pouhon springy in the market-place of 
Spa. This is a large, slow, and deep spring, the de- 
scent to which is by several steps. In cold dry weather 
the water, when first taken up, appears colourless and 
perfectly transparent : it scarcely sparkles, but it soon 
covers the inside of the glass with small air-bubbles, 
which it also emits very copiously when shaken. During 
moist weather the surface of the well appears somewhat 
turbid; and, on the approach of rain, a whistling or 
humming noise is heard, which is called by the country 
people the music of the spring. - 
. If this water be bottled, and then set in a warm place, 
it will generally* force out the cork, with a loud explo- 
sive noise. In preserving it for exportation, it is con- 
sequently necessary to wire the corks firmly down. In 
this state, if well cemented, it may be kept perfectly 
good for more than two years. 

It is somewhat remarkable, respecting this water, that 
if it, be taken in a full draught, particularly in hot 
weather, or upon an empty stomach, it produces a 
swimming in the head, and a degree of intoxication, 
which frequently continues for half an hour or upwards, 
and is very similar to that which arises from the drink- 
ing of spirituous liquor, but it does not leave the same 
debility. 

295. PYRMONT WATER is a highly carbonated chaly- 
beate. When recently taken from the spring , it is clear and 
pellucidf and sends forth a copious stream of bubbles for a con* 
siderabletime. In this respect it far exceeds any of the mine" 
rat wtUers with which we are acquainted. Its taste is pl-easant, 
being strongly acidulated, and having a pungency not unlike 
that of brisk Champagne wine; but it is at the same tim$ 
strongly chalyhtate^ and a littlt bitterish. 
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It due/ly contains oxide of iron (21), chalk, carhonat of 
magnetiay Eptom talt {]gQ)f sulphat of lime {193), and eom^ 
man talt, and a great proportion of carbonic acid gas, orjised 
air. It ii veiy hard, 

Pjrmont is a town of Westphalia, and about thirty- 
eight miles south-west of Hanover. It is the capital of 
8 county, has a strong fort, and is well knovm on ac- 
count of its mineral springs. 

The water which issues from these springs constantly 
emits to large a Quantity of gas as to have a sensible 
pungency of smell to those who stand around, and 
even to make the water- servers giddy. It forms an at- 
mosphere over the surface of the well which proves 
fatal to ducks and small birds that attempt to swim 
across. The gas contained in the water is estimated to 
be nearly equ^ in bulk to the water. It is owing to this, 
that Pyrmont water, if bottled and well corked, and 
afterwards removed into a warm place, . will frequently 
burst the bottles. 

When drawn fresh from the spring and drunk copi- 
ously, it produces a temporary kind of intoxication. 
It also enhyens the spirits and increases the appetite. 
This water is sent in bottles, by the Weser, to Bremen, 
whence it is exported to various parts of the world. 

296. CHELTENHAM WATER is a saline, carbonated, 
chalybeate, which has a slight sulphureous smell, and a brackish, 
somemhat bitter, and chalybeate taste, but no briskness nor pun- 
gency. 

Its foreign contents art Glauber's salts (293 *), muriat and 
carhonat of magnesia, common salt, and oxide of iron, together 
with a portion of carbonic acid gas, and some other kinds of 
gas. 

The original discovery of the mineral spring at 
Cheltenham was about the year 1716. The water of 
this spring issues slowly, and in a scanty stream of not 
more than 35 pints in an hour, from a bed of sand in- 
termixed with blue clay. The well is sunk to the 
depth of six feet, and is excluded froqfi qommunication 



irith th6 external air. This spring is denominated the 
Old Spa. 

In the year 1788, on digging a well for a private 
house, another spring w^s accidentally discovered, 
which is of nearly the same nature as this, and produces 
a much more abundant supply of water. It is about 
a hundred yards distant from it, is upwards of forty 
feet deep, and is drawn by a pump. 

When Cheltenham water is fresh drawn, it appears 
tolerably clear, though not perfectly transparent. 
Afber standing some time, it becomes more turbid, and 
air-bubbles, in small quantity, rise from it. It contains 
more salt than perhaps any other waters, except those 
of the sea and some brine springs ; and by far the 
greatest part of the salts are of a purgative kind. It 
is also a very strong chalybeate,^ and has a slight im- 
pregnation of sulphur. 

This water cannot long be kept, nor can it be 
transported to any distance, without being materially 
altered. In order, however, to reduce its valuable 
parts to a more convenient form, for carriage and 
keeping, the salts are extracted from it on the spot, 
by evaporation, and crystallizing the residuum. "^ These 
salts are much used, in addition to the fresh water, 
for the purpose of increasing its operation on the 
bowels. 

Cheltenham is a small town in the county of Glou- 
cester. It is about ninety-five miles north-west of 
London, situated in a sandy vale, surrounded with 
hills of moderate height, and in the midst of a fertile 
and well cultivated country. 

297. BRIGHTON CHALYBEATE WATER is a vU 
triolated chalyheatCy which, when fresh, has a peculiar and faint 
smell not uncommon inferruginous waters, and a strong though 
not unpleasant chalybeate taste. 

It contains sulphat qf iron or vitriol (208), sulphat of lime 
(1B2), common salt, muriat qf magnesia, siliceous earth, af^ a 
certain portion of carbonic acid gas (26). 
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Bright<Mi it a well known market^town, situated on 
the coast of Sussex, and about fifty-four miles south of 
London. The chalybeate spring is at Wick, on the 
declivity of a small eminence nearly a mile west of the 
town, and a quarter of a mile from the sea. A small 
but neat buildine has been erected immediately over 
the spot from which the water issues^ and where it is 
received, a few feet under ground, into a basin of 
Portland stone. This reservoir contains only a few 
gallons of water, but it fills again almost as soon as it 
18 emptied. 

The water is so hard as instantly to curdle soap. It 
is considered useful in cases of debility, indigestion, 
and such diseases for which chalybeate and tonic re- 
medies are required. The sea-bathing at Brighton is, 
in many cases, an additional and important advantage 
to those persons who use the chalybeate water, 
t 

9. COLD SULPHUREOUS WATERS. 

«98. HEPATIC, or SULPHUREOUS WATERS, are 
so strongly impregnated with sulphur, united either to hy* 
d rogen (45),. or to an alkali, or both, as thereby to acquire a 
▼ery sensible smell and taste. They have the property of 
blacking silver and lead ; and are immediately known by the 
smell, which is very fetid, and like that which arises from 
the scouring of a foul gun-barrel, or, as some persons suppose, 
like the smell of rotten eggs. 

The taste of these waters is peculiar and rather sweetish. 
They constitute a drink which, at first, is very uapalatabJe, but 
which, by habit, is soon reconciled to the drinker. None of 
them will bear carriage to any distance. 

299. HARROJVGATE WATER is a cold sulphwreoui 
water, which has a very strong and Jetid smell, like that of 
a damp rusty gun-harreL To the taste it is hitter, nauseous, 
and strongly saline. 

Its foreign contents are common salt, muriat of lime, mU" 
riot &f magnesia, chalk, carbonat of magnesia, Epsom sali 
(199)f carbonic acid gas, or fixed air i^, azotic gas, and 
fulphureted hydrogen gas* 
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There are, at Harrowgate, four distinct sulphureous 
springs, which appear to have their rise in a large bog, 
at a small distance from the wells. The water of all 
these springs is similar in its properties and its distin- 
guishing characters, but as one of them is.more strongly 
impregnated with sulphur than the others, this alone is 
used for drinking, whilst the other three are employed 
to supply the baths. 

"When the water of the former of these springs is 
first taken up, it is perfectly clear and transparent; 
and sends forth a few air-bubbles. Notwithstanding 
both its nauseous smell and taste, such is the power of 
habit in reconciling it to the palate, that, afler a little . 
while, nearly all persons who drink this water do it 
without disgust. 

When exposed to the air it loses its transparency, 
and assumes a somewhat greenish colour : the sulphu- 
reous odour abates ; and, at last, the sulphur is deposited 
on the Bottom and sides of the vessel in which it is 
kept. 

Such is the nature of Harrowgate water that a 
secret correspondence has often been carried on by 
means of it. A letter written with solution of sugar 
of lead is illegible ; but if dipped into this water the 
writing will not merely become visible, but, in a short 
time, will appear almost black. Hydrogen has the pro- 
perty of reviving the metallic oxides : hence also it is 
that ladies who have used metallic cosmetics have become 
of a dark tawny colour by bathing in these waters. 

Harrowgate has long been celebrated for its sulphu- 
reous waters. It has also two very valuable chalybeate 
springs, called the Old Spa , and the Tewit fVellj the 
water of which was formerly used internally, whilst the 
other water was confined to external use. But, at pre- 
sent, the latter is employed to very great extent as an 
internal medicine. 

The two villages of High and Low Harrowgate are 
situated in a pleasant open country, in the centre of 
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the county of York, near the town of Knaresborongh, 
and about 212 miles north of London. 

300. MOFF^ fFATER is a cold sulphureous water, ike 
smell of which is precisely similar to thai of Harromgaie 
water, and ike taste simply saline, and without anjf thing 
hitter. 

Its foreign eontents are common salt, iogeiker wiik carlo" 
uic acid gas, AMltc gas, attd tulpkureled hydrogen gas. It is 
amsefuenily very simple in its composition, 

Moibt is a village situated, at the head of a valley, on 
the banks of the river Annan» and about fifty-six miles 
south-west of Edinburgh, It is surrounded by hiiis, 
some of which are very lofty. This village has ob- 
tained BO much celebrity, on account of its waters, as 
to be considered the Harrowgate of North Britiun. 
These issue from a rock which is at a little distance 
below a b«>g, whence, probably, they derive their sul- 
phureous ingredients. The principal spring is con- 
tained within a stone building, and affords a sufficient 
quantity of water to supply every demand. It is drawn 
by a pump. 

When th^ water is first taken fVom the well it ap- 
pears somewhat milky and bluish. It sparkles a little ; 
but, on being exposed to the air, it becomes turbid, and 
throws up a thin film, which, on examination^ will be 
found pure sulphur. This change takes place even in 
close vessels, so that it cannot be sent to any distance 
with advantnge. 

The comniun people so much esteem this water that 
\n?.wy of them drink at the rate of from six to ten 
()nnrT.'' of it in a morning, and one instance has been 
sft^tc:^ of n person drinking thirty-two quarts of it in 
ci«',lil ^>»':u''. 
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CiD, sulphaiic, 12 ; how made, properties and uses of, 145 

'-, phosphoric, 12 

-, carbonic, 12 



--, fluoriC) 13 ; how made, properties and uses (rf, 120 
— , boracic, 13 

-, muriatic, 13 > how made, and nses of, 1S2 
-, nitric, 14 5 how made, and uses of, 138 



Adamant See Diamond. 
Adamantine spar. See Corundum. 
Adularia, description and uses of, f 
Agate, description, uses, &c. of, 61, 62 

■', different kinds of, 63 
Alabaster, description and uses of, 117 

■» calcareous, account and uses of. 111, 112 
Alkalies, 16 
Alomine, 15, 123 
Alluvial depositiom, 235 
Alum, description and uses of, 123, 124 
, Roman and Roche, 123 

■ ■ ■, how procured and made, 123 
Amalgams, what they are, 176 
Amazon stone, description and use of, 69. 
Amber, description and history of, 161 

— — , where found, and how wrought, 162 
, uses and properties of, 163 

■ . , gum anirod often mistaken for, 164 
— -, Tarnish, 163 

-, black, 163 



Amethyst, oriental, 32 

■ ', common, description and uses of, 48 
Amianthus. See Asbestos* 
Ammonia, muriat of. See Sal-ammoniac. 
Antimony, description of, and whence obtained, f 15 
— — , how prepared, and uses of, 216, 217 
' s butter and glass of, 217 

-, oiddes of, 217 



TOL. I, K 



966 IVDKX. 

AmlimatiaX poivdcr, of vfcatconipoted, 217 

wine, bow prepored, and we of, 217 



Aqua wauimB, dcKiiptioii, Talue, and lues of, 39, 40 
, whete found, how cut and let, 40 

^— fortit, oMde of manwiactaring, and uses of, 138 

^-~ regia, of what made, 139 

AigU,15 

Afiiwic, descriptioB of, and whence obtained^ SIS 
, how pfepaied for use, and the uses of, S13 
, pottOBOus effects of, how counteracted, 213 
, how to know fitom anj other substance*. 213 

Ashetloa, use of, for making incombustible cloth, &c. 93, 94 

Asphalt, description of, where found, and uses of, 149, 150 

ATantaiiae, description, uses, and value of, 60 
», inutatioos of, how made, 50 

Aiestone, description and use of, 89 

Aaore stone, deicription and nses of, C7, 68 
, imitation of, how made, 68 

B. 

Barilla. See Soda. 

Baiivm,17 

Baryles, description and uses of, 120 

II , sttlphat of, 121 

Basalt, description and uses of, 95, 96 

Bath stone, description and uses of, 114 

Bell metal, of what made,'188 

Berjl. See Aqua marine. 

Betton's British oil, what it b, 146 

Biscuit porcelain, what it is, and how made, 75 

Bismuth, description, and uses of, 217, 218 

, singular fusible metal preoared from, 218 

, experiment with, illustrative of metallic ctystailiaation, 219 
Bitumen. See Asphalt, 149 
— — , elastic, 149 
Black chalk, description and use of, 80 
•^— •— pencils, how made, 80 
Black tin, what it is, 200 
Bloodstone, description and nses of, 59 ^ 

, singular specimen of, 59 
Blue John. See Fluor spar. 
Blende. 209 

Bole, description and uses o^ 87 
Bologna phosphorus, or Bononian stone, how prepared, and pre* 

pertks of, 121 
Boracic acid, 13 

Borax, description of, whence and how obtained, 134 
»—-• , preparation and uses of, 135 
Bottles, how made, 55 
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Brass, how made, and uses of, 187 

■ wire, properties and uses of, 187 

Bricks, how made, 72 

Brimstone. See Salphar. 

Bristol diamonds, 47 

Bronze, how made, and uses of, 187 

Burning spring, description^ of one in Shropshire, 147 

Burr-stone, or mill-stone, description of, 44 

, where found, uses of, and how split, 45 

Buxton diamonds, 47 

C. 

Cachalong opal, description and use of, 65 

Calamine, description and uses of, S09 — 211 

Calcareous substances, 17, 97 

Calcedonj, description and uses of, 56, 57 

Calcium, 18 

Calomel, how made, and uses of, 177 

Caloric, 9 

Calp. See Lias. 

Caoutchouc mineral, 149 

Carbon, 20 

Carbonats, 13 

Carbonic acid, 12 

Carbuncle, 43 

Camelian, description, uses, and ralue of, 57 

Cat's eye, description of, how cut, and uses of, 50 

Caye of Fingal, account of, 96 

Cairn gorum crystal, whence obtained^ how wrought, and uses of, 49 

Ceruse. See White lead. 

Chalk, description and uses of, 99 

— , black, description and uses of, '80- 
-, red, how prepared, and uses of;* 199^ 

Chinese grotesque figures, of what made, 84 

Choke damp in coal-mines^ what it is, how produced, and bow to 
prevent the injurious effects of, 154 

Chrysoberyl, description, value, and uses of, 35 

Chrysolite, description of, how cut, and uses of, 95 

Cbrysoprase, description of, how cut, imitations, and useS'dfi^S, 59 

Chioabar, artificial, how manufactured, and. use of, 1.77 

Cinnamon stone, 44 

Clay, various kinds, description, and uses of, 71, 72 

Clay-slate. See Roofing-slate. 

Coal, description of, where found, and value of, 151 

— — mines, account of, 152 

— — trade, history, &c. of, l54—> 156 

, supposed origin, and various uses of, 155 ^ 
, cannel, what, why so called, and uses of, 157 
, stone, Kilkenny, or Glance, and Welsh, 159 

n2 



Coal^Bofcy, orbn«a» 158 

^^^p piiCB* 138 

^^-■•j pwoCy l*Kr 

CoImH* Mooot oC n^enoe obteiMd, and jum uf, nt> 

,o«ideof, ftl 
Goke, ant of. 156 

Copper, deKiiptkw and ancient uci of, IBS 
- ninet « Anglcaea described* 185 
-, liow eitncted from the ore, &c, 185 
.. wea oT, 185, 186 
▼eiifli, in what letpecta pemicioiiSy 185 
oiidc ol, uses d, 186 
•,attojtof, 186 

-, white, of what made, and uses ci, 18S 
', how to gpld, 17f 
, mlphat of. See Vitriol, white, 
Coppena. See Vitriol, green. 
Conu«h diaaMmds, 4T 

Cowoii^ iqbKmata, what it b, andnaetof, 177 
Conmdom, detcripdon and uiet of, 54 
Crjital, description and uses of, 45—47 

, where f ae o d, bow wrought and polished, 46, 47 
Cnfan, what it la, and the nsea of, 157 

I>. 
l>eri>jshire spar. See FInor spar. 
IHmjlon plaster, bow made, and uses of, 206 
Diamond, description of, fS 

, where (bond, bow obtuned, and bow known, iS, t4 

, properties of, 84 

., bow cat, polished, and set, S6 

, Talne and nses of, 26, S7 

, account of several renutffcable diamonds, 27, 28, 2^- 

-, Buxton, Cornish, and Carrara diamonds, 47, 102 



Drawing iJate. See Black chalk. 
Dropping well at Knarcsborougb, 115 
Dutch gold, how made, 187 
Dykes, mineral, 5 

E. 

Earth, 14 

Earthen* ware, how mannfacbiied, 71 

Eau-de-lucc, of what made, 164 

Egyptian pebble, description and uses of, 61 

Electron of the ancients, what it was, 162 

Emerald, description of, where found, how set, and how valued, 58 

, oriental, M 

-, false, 49 
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Emery, detcriptioii, properties, and uses of, 53 
, how prepared for use, 33 

, red, 43 

Cpsom salts, description of, how made, and uses of, 126 

F. 
Faults, in mining, "what they are, 3 
felspar, common, description and uses of, 69 

, Labrador, 69 
Figure stone, description and uses of j 84 
Filtering stone, of what nnde, 233 

Fire damp in coal-mines, what it is, how prDdu<^, &c. 19, 153 
Flint, description and uses of, 53, 54 

, gun-flints, how Miade, 54 
Florence marble, description and use o^ 115 - 
Fluat of lime, 119 
Fluata, 13 
Fluoric acid, what it Is, IS 

, how to etdb. on glass by means of, ISO 
-1 I, mode of obtaining, 120 

Fluor spar, description and properties of, 119 

, how manufactured, and the uses of, 119 
Flux, white, of what made, 137 

, black, 137 

Freestone, description and uses of, 233 
French dialk, description and uses of, 92 
Fuller's earth, desctipUon and use of, 87 
Fulminating powder, 176 

_ silver, extraordinary properties of, 182 

Fumigating of rooms, how effected, 133 
Fur In tea kettles, how4Pormed there, 114 

•G. 

Ctalena, what it is, 203 
^aague, in mining, what it is, 4 

Oamet, precious, where found, howcut,and'raltte of« 42,43 
', how set, and uses of, 42, 42 



— , common, 43 
>, Syrian and pyrope, 43 



Gas, what it is, 10 
<jas lights, history and uses^f^ 156 
— — , how produced, 156 
I ', how exhibited on a small scale, 156 

Crems, engraving, catting, and value of, 21 — ^23 

, imitations of, 22 
Giant's Causeway, account of, 95 
Gilding on iron or copper, how performed, 172 
■ ■ in or-moulu, what it is, 172 
-— on silveri how performed, 172 
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GUdiag dM cdfct of tcft-capt» 173 
«— ottwood, 17f 

It Mode of, 17f 
mu, how made, and Me of, 17f 



OUit, bow Bade, 55 

— ^ botilet, how made, 55 

^-^, wadow and plate, how nade, 55, 56 

«— *, annralhig of, the use o^ 56 

— -^. bow to etch on, ISO - 

, MotooTy. See fiftka. 
Glauber ttlt, detcriptioB of, how obtuned, aad uses of, 123 
Glauber lalt, pleaiiog experiment with, 15A 
Gtimmer. See Mica. 
GIttcuae, 16 
Gneiu, tt6 
Gold, deicription and properties of, 167, 168 

, how obtamed from mines in America and Europei 168 

ibuad in Ifeiand and Scotland, 168, 169 

«-^, mode of estmcttng from the ore, 169 

— — , value and uses of, 170 

— — , coinage or sterling gold ; and gold of the new atandard, 170 

— , description of the stamps on gold plate, 170 

^— , how allojed, 170 

-—', coinage gold of Portugal, America, Fraaoe, Span, Holland, 

and Morocco, 170 
^-«', trinket and pale gold, bow alloyed^ 170 
, ductility and tenacity of, 170 

— wire, 173 

— — leaf, bow beaten, 171 

' thread and lace, what they are» 173 

■ powder for puntii^, bow made, 173 

' Dutch, how made, 187 
Gold-beaters' skin, how made, and uses of, 171 
Granite, description and uses of, 225 

•, Tarious kinds of, 225 
Goulsid, of what made, 207 
Grey-wacka, 232 
Grindstones, of what made, 234 
Gritstone, description and uses of, 233 
Gun-barrels, how they are browned, 141 
Gun-flints, bow made, and how to choose, 54 
Gimpowder, how mnde, 137 
Gypsum. See Alabaster. 

., 6brous, description and uses of, 118 

H. 
Hair, pernicious effecU of preparations to colour the, 181 
Heliotrope. See Bloodstone. 
Hone, or whetsiate, description and use of, 80 
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Hyacinth, description and uses of» 30 
Hydrogen, 19 

Inflammable air, 19 

Tnk, indelible, for marking linen, how made, 181 

— — , sympathetic, how made, 222 

Instantaneoos light, matches and bottles for procuring, how made» 

145 
Iron, description and uses of, 190 

', mines, account of, 190 

>, how extracted from tlie ore, 191 

-, cast iron, what, and uses of, 191 

', wrought iron, how made, and uses of, 191 

•, how preserved from rust, 193 

-, native, account of extraordinary masses of, 197 

•, magnetic, or loadstone, description and uses of, 197 

>, wliite, what, 201 
pyrites, description and uses of, 198 

>, now to gild on, 172 

', snlphat of. See Vitriol Green. 

J. 
Jade, description and uses of, 88 
James's powder, of whai made, 217 
Jar^oii, description and uses of, 290 
J'asper,'de8criptionandusesof, 60 
— ^, various kinds of, 61 
, agate. See Agate. 
Jet, description, properties, and uses of, 158 
-— , imitation of, 160 

K. 
Kaolin, what it is, and how made, 74 
Ketton stone, description and use of, 114 

L. 
Labrador felspar, description and uses of, 69 
Lapis lazuli. See Azure stone. 
Lapis ollaris, description and use of, 90 
Lazulite. See Azure stone. 
I^ead, description of, 203 
■ ■ ■ I mines, account of, 203 

, how extracted from the ore, 403 
» ■ ■ , pig lead, what it is, 204 

■, ancient and nM>dera uses of, 204 

, injurious effects of leaden vessels, 204 

, alloys and oxides of, 205 
, silver, bow obtained fifona* 1?^, 207 

, white, how manufactured, and uses of, 205 
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Le&A, ted or mhAamp how minnfartnied^ aad bms of» i06 
ol,90r 

— , bow detected ia wine, kc* f€7 
experimeiit with, 907 



eerfk, how obtained and uae of» 86 
liaa, «ae of for mnhiplyuig drawings, 116 
Tif, 17 ; bow burnt, and Yarions uses of» 97 
«-^ water, bow made, 98 
— , CMbonat of, 99 
— — ^mlpbatof,117 
.—, float of, 119 

liawelooe, description and nies of, 99 
, prinitiTe, ft8 

■ , transition, SSf 

lilbMge, bow made, and uses of, ft06 

■ ■ phster, of wbat made, 206 

Londstose, description of, wbeie found and nies of, 197 
Loam, description and uses of, 73 
Looknif-glasses, process of silTering, 176 
Ijonar caustic, wbat it it, and uses of, 181 
L7<ttaa sloHe, description and vses of, 53 

M. 

Ifaanfiia. bow prepared, and uses of, 1£5 

IfJacbile, description and uses of, 188 

HaanBese, description of, how obtained, and uses of. Sit 

llaifla, deacription and uses of, 100 
, statoanr, lOf — 105— 109 
F^telic, Gred^ white, and Parian, 101 
Canara, Loni, and Verde antique, lOS 




^ Sienna. Brocatello, Mandelato, Veidi di Pcato, Lago Mag- 

giore, Bretonico, and Canpan, 103 
, Oriotte, Maraoese, SarencoUn, St. Beaume ot Langaedoc, 

Breccia or the Pyrenees, 104 
, white Spanish, SeTiUe,Tortosa,Gxenada> Spanish Breccia^ 

105 
, Lamachelii, Sidlian, Swiss» Portuguese, Kossiaii, Asiatic 

nuurble of Tabris, African, American, 106 
-, Fetworth, Purbeck, 107 

., Babbicombe, Derbyshire, Kendal, Mona, Tirie, 108 
., Assvnt,Isle of Sky, Sudieriand, Glen TUt, 109 
., Blslrgowrie, Gienavon, Ballichulish, Blairnuu^yldacb, 110 
-. mode of cutting and polishing. 111 
., bbkck. 111 
-, Florence, 115 
., CotUm, 116 



Maicasite. See Pyrites. 

Mariiing ink, for Vinen, &c. how made and used, 181 
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Marl, defcriptioB and uses of, 114 

Matrix, 4 

Meendiauni, kow obtained, prepared, and used, 84 

Mercury, the ores of, 173 

I mines in India, description of, 175 

-, hQw extracted from the ore, 175 
— , properties and uses of, 175, 176 



Metals, different states in which they are found, 165 

■, how obtained and prepared for use, 165 
Meteoric stones, description of, 193 

' > ' , extraordinary instances of their falling from the air 
in 1492, 1672, 1704, 1795, 1814, &c. 195 
, opinions of learned men respecting, 197 
, properties of, 194 
Mica, description of, how obtained, and uses of^ 81 
Mica slate, or micaceous schistus, 227 
Millstones. See Burr Stone. 

, Peak, what formed of, 233 

-^— ^— of granite, 225 
Milbtone grit, description and uses of, 233 
Mineral green, of wlutt made, 141 
Mineral oil* See Petroleum. 
Minerals, systematic arrangement of, 4. 
llGneral tar, description and uses of, 148, 149 
Minium, how manufactured, and uses of, 206 
Mochoa stone, description and use of, 63 

, imitations of, how made, 63 
Mona marble. See Serpentine. 
Moonstone, description and use of, 70 
Mountains, comparatiye heights of the principal, 237 
Muriatic acid, 13 
Muriats, 13 

Muscovy glass. See Mica. 
Music plates, of what made, 217 

N. 
Naphtha, where found, uses and properties of, 146 
Natron, description of, how obtained and uses of, 128 
Nephrite. See Jade. 
NidLel, description and uses of, 208 
w , oxide of, and for what used, 209 

Nitrats, 14 

Nitrat of silver, uses of, 181 . , ) 

Nitre, description of, how and whence obtained, 136 
i ■ .1, how manufactured, and uses of, 136, 137 
Nitric acid. See Aqua fortis« 
Nova Mina topaz, 37 
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O. 
Odife, red, dcscriptioB and uset of, 199 
ObiUisB, detciiption and uses of, 66 
Oil, raaciditpr <"> ^ow corrected, S07 
Onyi, dctcnption and use of, 57 
Opal, descfiptiaB of, where fooad, oae and valae of, 63 
«— , iwiitatMmt of, 64 

■ , HjdropliaBoiis, singolar quality, xut, and raltte of, 64 
•-— •, Commoii, 65 

, Mother of pearl, and wood opal, 65, 66 
Orpiment, yellow, detcription and uses of, 214 

, led, 214 

Okides, 11 
Oiyg^n, 10 

»-." p 

Paint, white, how to prevent pemidons effecti of, f05 

, made or oxide of tine, f 11 
FaTioor's flags, of what made, f 34 
Paving stones, SS5, 233 • 

Pearl-ash, what it is, and how prepared, 136^ 
— ^^ white, of what made, and use of, 2-18 
Pehbles, 46 

PetriiiM:tions. See Tufa. 

Petrifving springs, at Koaresbonragjh aAd Matlock, 113 
Petroiettm, description, properties, and uses of, 157 
Petonxe, 69 

Pewter, of what made, 202 
Phosphats, 12 
Phosphoric acid, 12«— 20 
Phosphorus, 19 

Pinchbeck, of what made, and use of, 187 
Pipe-clay, description and use of, 72 
Plaster of Paris, of what made, and nse of, 118 
Plate glass, how made, 56 
Plating of copper, &c. how performed, 180 
Hatina, description, properties, and uses of, 166, 167 . 
Pompey's pillar, of what formed, 230 
Ponderous earth. See Barytes. 
Porcelain-clay, description and use of, 74 

, Chinese, French, and English porcelain, account of, 74 
■ ■ " y how manufactured, glazed, and painted, 74, 75 

, biscuit, how made, 47, 75 
Porpbyrv, description and uses of, 229 
Portiand stone, description and use of, 114 
Potash, description of, how obtained and use of, 135 
Potstone, description and use of, 90 
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Pottery, how made, 7$ 

Powder blue, of what made, and use of, 228 

Prince's metal, what it is, and for what used, 187 

Printer's types, of what made, 205, 218 

Pimiice, description and use of, 67 

Pyrites> description, properties, and uses of, 198, 199 

Quar^, description, properties, 'and uses of, 44 

, rock, 231 

(Queen's ware pottery, of what made, 73 
Quick lime, how made, 98 
Quicksilver.^ See Mercury. 

R. 

Ked chalk and Reddle, descriptioj;! and uses of, 199 
Realgar, description and uses of, 214 
Rocks, systematic anangement of, 7, 224 
•— ^— , primitive, description of, 224 

I, secondary, 231 "^ 

-, transition, 232 

, floetz or flat, 233 

— '-, volcanic, 235 
Rock oil. See Naphtha. 
Roe stone. See Ketton stone. 
Roofing slate, description of, 76 
— , how to choose, 77 






— ,'Wel8h and Westmoreland, 78 
—, French, 76 
-, various uses of, 77 — 80 



Rolling stones, of what made, 234 
Rotten stone, description and use of, 76 
Rouge, of what made, 84, 91 
Rubellite, valuable specimen of, 41 
Ruby, Oriental, description «f, 31 

, whence imported, value, properties, and uses of, 31, 32 

— ■-, spinel, description, value, aad uses, 33 

— , Balais, 32 

— -, false, 49 

Ruin marble. See Florence marble. 

S. 
Sal ammoniac, description of, how made, and uses of, 138, 139 
Salt, common, description and uses of, 129 

, mines in Poland, description of, 129 

— r-, mines in Chester, 130 
— , mountains of, in Spain, 130 
— — , springs, 131 
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, ipirit of, how ■■ilf, aad uief o^ ISA 
Saltpetre. See Nitre. 
S«M» rimiBnii, detcriptiOB and «•«• of, 5t 
SoBdiloM, tS4 
Sopphire, Orieatal, deiciiption of, bow cut and let, 30 

, propcf^ts, value, and nie of, 30, 31 
— , lalae, or water, 49 
SaidoBjx, 57 

Sooli pcbblet, dctciiptioii and we of, 6S 
Scjthe ttoini, how laade, f34 
Sea flpotb. See Bleenchaaia. 
Sea water, descriptioii and properties of, 244 

, came of bittemeif, and faltaeai, 344 
,MeiO^ S45 
SefpentiBe, description and nses of, 89, 90 
Shell silver, how prepared, 181 
Shot, how oMde, f05 
Sienlte, description and osei of, S30 
SUez, 15 
Sllioeons earth, 15 
SUidaai, 15 

Silver, desoiptioa of, 177 

•— , mines of Potosi and Norway, aoooont of, 177, 178 
— , frand fai Scotland, 178 
— »•, eztracted froas lead, 178 
*— — , how eitracted ikoin its ores, 178 

valoe and nscs of, and how alloyed, 179 
-, marks or stamps on silver plate explained, 179 
-, plate, how cleaned, 179 
•,dactiU^of, 179 
•, wire, 179 

•, nltnt of, uses of, 181 
fiUminatiag, extraordinary properties of, I8f 
mmm^f experiments with preparations of,- 182 
— — , haw to gild, 172 
Silvering of looking-glasses, process of, 176 

I of metals, how performed, 186 
^^-^*- of paper and wood, 181 
Slate. See Roo6ng slate, and Writing slate. 
Slate pencils, how made, 78 
Slicfceiiside, eztnordlnary properties of, 218 
Smah, of what fonned, and uses, 221 
■ I I, strewing, 221 
Smaregdos, 38 

Snowdon diamonds, what they are, 47 
Soap, how made, 127 
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Soap, white, yellow, and toft, of what made, lt8 

, boiling, illustration of, 127 

, of glaaa, what it is, 2S3 

Soapstone. See Steatite, 

Soda, description and uses of, 126 

-, carbonat of, 128 
muriat of, 189 

-, snlphat of, 153 
Solder, of what made, 205 
Soot, uses of, 156 ~ 

Spanish chalk, 84 

Spanish white, of what made, 100 'i 

Spelter. See Zinc. ,;. 

Stalactites, description and uses of, 112 
Stalaemite, 112 

Steatite, description and uses of, 83 

Steel, how made, and uses of, 192, 193 ^ ' 

— , Damascus, what, 192 

, cast, how made, 192 

, how to preserve from rust, 192 
Strontian, 17 

Stucco, of what made, 118 
Sulphur, 19 ; description of, and how manufactured, 143 

, uses and properties of, 143, 144 
— -, singular experiment with, 146 
Sulphuric acid, how prepared, properties and uses of, 145 
Sympathetic ii^, how made and used, 222 

T. 

Table slates, how made, 78 

Talc, common, or Venetian, description and uses of, 91 

, indurated. See French chalk* ■ . 

Tamarand-tree, petrified. See Woodstone. 
Tartar, emetic, how prepared, 217 
Tea-cups, how to gild, 173 
Tea-urns, how thej are browned, 141 
Thunderbolts. See Meteoric stones. • 
Tiles, how made, 72 
Tm, description of, 200 
— — , mines, and steam works, account of, 200 
— — , how extracted from the ore, 200 
— — , block, and tin plate, what and uses of, 200, 201 
— , putty, how made, and uses of, 202 
— , alloys of, 202 
. -i— , foil, how made, and uses of, 203 
Tin-glass. See Bismuth. 
Tmcal. See Borax. 
Tinning of iron and copper, how performed^ 201 
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TmAUb, of whfttiiMHie» 84 
Topts, doinlptina of, wbae found and how obtaiiied, 35, 35 
^ Yttlae, IMC*, and properties of, 56 
,OiteBtii, 5f 

, BnMiliiii, Saioa, Bobemum, blae, piidc, white, or Nova 
lffaa,57 
Tiiiwalhir. description and propertiet, andttaesof, 40 
T^ pciaitiva, t«8 
IVipofi, des cri ptk m and use of, 76 
Tda, deMriptioa and ums of, 113, 114 
THnfcej tUmt, dctcriplion and wet of, 81 
T arqaoi a at dctcription of, how imported and uses of, 189 

, tpnrkNaf kind, how detected, 190 
TolBBagt of what made, and uses of, 210 

U. 
UteiaaMriw, bow made and oaes of, 68 
Uabar* deNiiptioBaad we of, 199 

V. 
Veide aMioQC naiUe, lOS 
Vei^gfM, bow made, and wet of, 186 

, dbtiUed, what, and uset of, 186 
VcmilkNi, what it it, and bow made, 197 
Vctn^ian, dcacriptiom and we of, 43 
Vienna wlute, of what made, 100 
Vitriol, bloe, detcripUon of, how made and wet of, 140 
*, green, or iron Yitriul, 199 
., white, 141 

' , pleating eiperinient witfa,- 14A 
Vitriol^ tpirit of. See Sulphuric acid. 

W. 
Water, wet and analytit of, S38, 239 

>, putrid, how to render tweet, 243 

-, rain, description and propertieii of, 240 

•, ice and tnow, detcriptioo, properties, and uses of, 249 

', tpring, river, and ttagnant, 241^245 

>, tea, 244 

•, Malvem, 246 

^ Bristol Hot.weU, 246 

., Matlock and Buxton, 248 

., Bath, 249 

', Aix-la-Chapelle, orAkan, 250 

•, Bonet, 252 

., Vichy, 253 

..Carlsbad, 254 
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Water, SedUtz, !255 
—, Epsom, S56 

. >.Seltser, «56 

,Tunbridgc, i57 

' r ■', Spa, 256 

., Pyrmont, 259 



-, Cheltenham, 260 

-, Brighton chalybeate, 261 

-, Harrowgate, Z62 

>, Moffat, 264 



Whet-siate, description and uses of, 80 

Whiting, of what made, 100 

Window glass, how made, 55 

Wine, antimonial, how prepared, and use, 217 

, how to detect the adulteration of, 207 
Woodstone, description and uses of, 51 
Writing slates, how made, 78 

Y. 

Yttria, 16 

Z. 
Zaffire, what, how made, and uses of, 221 
Zinc, whence obtained, and how extracted from the ore, 209 
•^1 — , uses and properties of, 210 
, oxide of, used as paint, 211 
— — , white, how prepared, 141 
Zircon, 29 • 
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